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PROBLEM TO BE SOLVED: To provide a coating material composition industrially practicable 
for forming low-refractive index coating film. 

SOLUTION: The coating material composition essentially comprises hollow microparticles and a 
matrix-forming material. In forming a coating film, the matrix-forming material forms a porous 
matrix, thus enabling the refractive index of the coating film to be lowered; wherein the coating 
film is obtained by coating a substrate with the composition followed by drying. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the coating-material constituent which is a coating-material constituent which 
changes including a hollow particle and a matrix formation ingredient at least, faces forming a 
coat by applying a coating-material constituent and drying, and is characterized by a matrix 
formation ingredient forming a porous matrix. 

[Claim 2] The coating-material constituent according to claim 1 characterized by the coat of a 
hollow particle being made of a metallic oxide or a silica. 

[Claim 3] The coating-material constituent according to claim 1 or 2 characterized by the 
refractive indexes of a hollow particle being 1.20-1.40. 

[Claim 4] The coating-material constituent according to claim 1 to 3 characterized by the 
particle size of a hollow particle being 5-2000nm. 

[Claim 5] The coating-material constituent according to claim 1 to 4 characterized by the coat 
refractive indexes of a matrix formation ingredient being 1.35-1.50. 

[Claim 6] The coating-material constituent according to claim 1 to 5 characterized by a matrix 
formation ingredient being an organosilicon compound. 

[Claim 7] a matrix formation ingredient — (1) type:SiX 1X2X3X4 (the inside of a formula, and 
substituents XI, X2, X3, and X4 — hydrogen — ) Even if it is the radical chosen from the 
hydroxyl group expressed with halogens (for example, chlorine, a fluorine, etc.), a univalent 
hydrocarbon group, the alkoxy group expressed with OR (R is a univalent hydrocarbon group), 
and OH and these differ mutually it may differ selectively, or may all be the same, and these at 
least two are a radical chosen from an alkoxy group and a hydroxyl group, respectively. The 
partial hydrolysate and perfect hydrolyzate of a silane compound and (2) this silane compound 
which are expressed, And the coating-material constituent according to claim 1 to 6 
characterized by being at least one sort chosen from the condensate of the combination of 
either this partial hydrolysate of (3) this silane compound and this silane compound, and this 
perfect hydrolyzate. 

[Claim 8] A silane compound is a coating-material constituent according to claim 7 characterized 
by being tetra-alkoxysilane. 

[Claim 9] The coating-material constituent according to claim 8 characterized by the molecular 
weight of a matrix formation ingredient being 200-5000. 

[Claim 10] A matrix formation ingredient is a coating-material constituent according to claim 9 
characterized by being a hydrophilic property. 

[Claim 11] The coating-material constituent according to claim 7 to 10 characterized by coming 
to contain a curing catalyst further. 

[Claim 12] The coating-material constituent according to claim 7 to 11 characterized by coming 
to contain colloidal silica further. 

[Claim 13] The coating-material constituent according to claim 7 to 12 characterized by coming 
to contain a silane coupling agent further. 

[Claim 14] The coating-material constituent according to claim 7 to 13 characterized by coming 
to contain an optical semi-conductor particle further. 

[Claim 15] The coating-material constituent according to claim 7 to 14 characterized by coming 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web„cgLejje?u=http%3A%2F%2Fwww4.ipdl.nci... 06/06/13 



§ , JP,2003-201443,A [CLAIMS] 



2/2 v 



to contain an organic porosity filler further. 

[Claim 16] The coating-material constituent according to claim 7 to 15 characterized by coming 
to contain a conductive ingredient further. 

[Claim 17] The coating-material constituent according to claim 7 to 16 characterized by the 
weight ratios of a matrix formation ingredient to the hollow particle contained being 95 / 5 - 
30/70. 

[Claim 18] The coating-material constituent according to claim 1 to 17 characterized by the 
refractive indexes of the coat which applies a coating-material constituent to a base material, 
and is obtained by drying being 1.1-1.35. 

[Claim 19] The coating-material constituent according to claim 1 to 18 characterized by the 
voidage of the coat which applies a coating-material constituent to a base material, and is 
obtained by drying being 10 - 95%. 

[Claim 20] The coating-material constituent according to claim 1 to 19 characterized by the 
surface waterdrop contact angle of the coat which applies a coating-material constituent to a 
base material, and is obtained by drying being 20 degrees or less. 

[Claim 21] The article which has the coat characterized by forming the coat of a coating- 
material constituent according to claim 1 to 20 on the surface of an article. 
[Claim 22] The article which has the coat according to claim 21 with which an article is 
characterized by being a display, a lens, building materials, car glass, or a screen. 
[Claim 23] The article which has the coat according to claim 21 with which an article is 
characterized by being the substrate for touch panels, back light unit components, the 
improvement film in liquid crystal brightness (prism, transflective film), the solar-battery 
outermost surface, a lighting lamp, a reflective lens, or a LCD light filter. 
[Claim 24] The article which has the coat according to claim 21 with which an article is 
characterized by being an organic electroluminescence light emitting device, inorganic EL light 
emitting device, or a fluorescent substance light emitting device. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the article which has the coating-material 
constituent used in order to form the coat which has a low refractive index, and its coat. 
[0002] 

[Description of the Prior Art] As a low refractive-index ingredient, in the case of an inorganic 
material, MgF2 (refractive index 1.38), Si02 (refractive index 1.47), etc. can be mentioned, and 
when it is an organic material, perfluoro resin (refractive indexes 1.34-1.40) can be mentioned. 
Usually, MgF(s)2 are gaseous-phase methods, such as vacuum deposition and a spatter, and 
Si02 is a liquid phase process by the same gaseous-phase method and same sol gel process as 
MgF2, and perfluoro resin is formed with the liquid phase process. 

[0003] For example, in using the above low refraction ingredients for the purpose of acid 
resisting of image display panels, such as a display, in almost all cases, acid resistibility ability 
has been obtained by forming more than two-layer [ of a high refractive-index ingredient layer 
and a low refractive-index ingredient layer ] in base material front faces, such as glass. And it is 
known that the bottom product value (minimal value) of a reflection factor will become small, so 
that the difference of the refractive index of the high refraction ingredient and low refraction 
ingredient which form these layers is large, although the fitness range exists. When forming a 
layer in the front face of a soda glass base material (refractive index 1.54) conventionally, even if 
it used the perfluoro resin (refractive index 1.34) which is the ingredient which has the present 
lowest refractive index, the difference of a refractive index needed the high refractive-index 
ingredient layer for the interlayer between a base material and a low refractive-index ingredient 
layer, in order for there to be only 0.20 and to obtain large acid resistibility ability. However, if the 
ingredient which has a refractive index lower than perfluoro resin can be obtained, it is expected 
by painting this low refractive-index ingredient on the front face of a soda glass base material 
that acid resistibility ability can be raised only by one layer. Moreover, in addition to acid 
resistibility ability, when you need the antistatic engine performance etc., another layer is needed 
for a base material front face, two or more layers are needed, but if the ingredient which has a 
refractive index lower than perfluoro resin can be obtained, the degree of freedom at the time of 
designing two or more layers is expected to be able to obtain breadth and the more excellent 
acid resistibility ability. 

[0004] By the way, the globular form hollow silica system particle which has a refractive index 
lower than perfluoro resin is indicated by JP.2001 -23361 1 ,A (patent reference 1). The particle 
has the cavity (or cavity) surrounded by the coat (or shell), and it is indicated that the refractive 
index of the particle itself is made to 1.30 or less. It is suggested by applying the coating- 
material constituent which is made to distribute such a particle in a matrix formation ingredient, 
and is obtained, and drying that the tapetum lucidum of a low refractive index can be formed. 
[0005] 

[Patent reference 1] JP.2001 -23361 1.A [0006] 

[Problem(s) to be Solved by the Invention] Although it is generally known that the coat of a low 
refractive index can be formed by using a hollow particle as mentioned above itself, the concrete 
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technical matter needed in order to form such a coat is not yet enough. 

[0007] This invention aims at offering a usable coating-material constituent industrially in order 
to form the coat which finds out that it is important for forming the coat of a low refractive index 
as a result of repeating examination in view of the above-mentioned point about the coating- 
material constituent containing a hollow particle and a matrix formation ingredient that a matrix 
formation ingredient has a specific property, comes to complete this invention, and has a low 
refractive index. 
[0008] 

[Means for Solving the Problem] As a result of artificers' repeating examination wholeheartedly, 
in the coating-material constituent containing a hollow particle and a matrix formation ingredient, 
it was found out that it is important to have the property in which a matrix formation ingredient 
forms a porous matrix for forming the coat of a low refractive index. When examination was 
further advanced based on this, it was also found out that the coat which has a mechanical 
strength can be formed. 

[0009] Therefore, this invention is a coating-material constituent which changes including a 
hollow particle and a matrix formation ingredient at least, by applying a coating-material 
constituent and drying, it faces forming a coat and the coating-material constituent 
characterized by a matrix formation ingredient forming a porous matrix is offered. If the coating- 
material constituent of such this invention is used, the coat of a low refractive index can be 
formed on a base material. In such a coat, a hollow particle is held in the state of constraint in 
the coat which this matrix acts as a binder which combines the particle which exists in a coat as 
a filler by a hollow particle's existing as a filler and a matrix formation ingredient forming a matrix 
in the coat formed, consequently is obtained. 

[0010] A matrix formation ingredient has the property which forms a porous matrix as mentioned 
above. This "property which forms a porous matrix" means the following thing. That is, it is the 
property in which the "film-like object" as a coat obtained by drying the paint film which applies 
to a base material the liquid mixture which is made to dissolve a matrix formation ingredient in 
the suitable liquid solvents (for example, water, an organic solvent, etc.) which it may dissolve, 
and is obtained, and is formed serves as a porous body including a detailed opening, and 
especially the gestalt of an opening is not limited. Even if an opening is independently like a 
closed cell, it may be connected like an open cell, even if especially the configuration of an 
opening is not limited and is a globular form — or a long and slender hole — you may be a **. 
the case where an opening exists in the boundary section between hollow particles in the coat 
formed by applying the coating-material constituent of this invention and drying when an opening 
exists in the boundary section between a matrix and a hollow particle — these — " — others, 
with the detailed opening where opening" also constitutes "porosity" of a matrix, it treats noting 
that it is substantially the same. 

[001 1] While a matrix formation ingredient is converted into a matrix on the occasion of 
desiccation of an above-mentioned paint film, a matrix formation ingredient may change 
chemically or does not need to change chemically. Such a chemical change may be change of 
the matrix formation ingredient resulting from for example, a hydrolysis reaction and a 
subsequent condensation reaction, crosslinking reaction, a condensation reaction, etc. Even if it 
is the case where it does not change chemically, structure changes from the condition which the 
matrix formation ingredient dissolved in the liquid to a porosity condition. Desiccation is 
processing in which it is made for a solid coat to remain as the liquid component of the paint film 
formed by spreading does not remain substantially, and you may heat on the occasion of this 
desiccation (on these descriptions, the coat obtained by drying in this way is also called a 
"desiccation coat"). In addition, in order to form a coat from the coating-material constituent of 
this invention, also with desiccation of the paint film which applies a coating-material constituent 
and is obtained, the semantics is the same and may carry out desiccation under heating. 
[0012] As mentioned above, in this invention, "a porous matrix" means the condition that the 
matrix which exists in the perimeter of a hollow particle and acts as a binder includes many 
detailed openings in it, in the coat formed using the coating-material constituent of this 
invention. Therefore, the apparent specific gravity of a matrix is smaller than the true specific 
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gravity of the ingredient (namely, ingredient in case an opening does not exist substantially) itself 
which constitutes a matrix. Preferably, 0.90 or less, the rate of the apparent specific gravity of a 
matrix to the true specific gravity of a matrix is 0.75 or less more preferably, for example, are 
0.50-0.75. in addition, this rate — a **** [ a paint film ] — " — others — when opening" is 
included, it is the value computed also including the volume of such an opening. In addition, the 
opening within a matrix usually contains the circumference gas of a coat. 

[0013] The matrix formed with a matrix formation ingredient may be the thing of the porosity of 
for example, perfluoro resin, silica system resin (for example, thing generally known as silicone 
resin), etc. Perfluoro resin has that ingredient affinity with a hollow silica particle is not enough, 
and homogeneity distribution of a hollow particle is not [ in / in that case / the gestalt of a 
coating-material constituent ] easy for it. Silica system resin has good ingredient affinity with a 
hollow silica particle, and it excels in distributed stability in the gestalt of a coating-material 
constituent. 

[0014] In addition, any may be suitable for the mechanism which a matrix formation ingredient 
converts into a porous matrix on the occasion of desiccation. For example, in the process in 
which dry the paint film of the liquid mixture containing a matrix formation ingredient, and a 
"film-like object" is obtained, the mechanism in which the "film-like object" itself has porous 
structure by chemical change of a matrix formation ingredient is employable. The matrix which 
specifically originates in a matrix formation ingredient constructing a bridge and/or condensing, 
and has porous structure in proper can be formed. Moreover, in another mode, after removing a 
liquid component from the paint film of the liquid mixture containing a matrix formation 
ingredient, the field which the liquid component occupied beforehand can adopt the mechanism 
which remains as an opening as it is. Furthermore, when some matrix formation ingredients heat 
further after desiccation coat formation including the functional group which is comparatively 
easy to pyrolyze, the pyrolysis of the functional group is carried out and the field which the 
functional group occupied beforehand can also adopt the mechanism which remains as an 
opening as it is. Furthermore, the approaches (for example, molecular weight is changed 
[ changing the ratio of three-dimension bridge formation / two-dimensional bridge formation, ]) 
of facing the molecular structure in the shape of liquid of a matrix formation ingredient obtaining 
a desiccation coat, and converting are employable. A desiccation coat tends to become porosity 
more, so that molecular weight is so small that there are many rates of two-dimensional bridge 
formation. 

[0015] In this invention, a "hollow particle" is a particle which has the cavernous section 
surrounded by the coat. As for the refractive index of the hollow particle itself, it is more 
desirable that it is 1.20-1.35 preferably that it is 1.20-1.40. In addition, the refractive index of a 
hollow particle can be measured by the approach currently indicated by JP.2001-23361 1,A. 5- 
2000nm of outer diameters of a hollow particle is 20-1 OOnm more preferably. As an ingredient of 
a coat, a metallic oxide, a silica, etc. are desirable. As for a hollow particle, it is desirable to use 
what has the thin thickness of a coat compared with the mean particle diameter, and it is 
desirable that there is much volume of the hollow silica particle occupied in a coat. As such a 
hollow particle, what is indicated by JP, 2001 -23361 1,A, for example, and the thing generally 
marketed can be mentioned, and these things can be used for the coating-material constituent 
of this invention. 

[0016] More specifically as an ingredient which constitutes the coat of a hollow particle, the 
independent ingredient of Si02, SiOx, Ti02, TiOx, Sn02, Ce02 and Sb 205. ITO and ATO, and 
aluminum203 grade or the ingredient of the gestalt of the mixture of one combination of these 
ingredients can be illustrated. Moreover, you may be the multiple oxide of one combination of 
these ingredients. In addition, when it calcinates in an oxidizing atmosphere, the thing of SiOx 
used as Si02 is desirable. 

[0017] what is smaller than the refractive index (this refractive index is called the "coat 
refractive index" of a matrix formation ingredient) of the "film-like object" which the refractive 
index of a hollow particle dries the paint film of a matrix formation ingredient, and is formed in 
one mode of the coating-material constituent of this invention — desirable — that case — 
these differences — at least 0.05 — it is at least 0.10 preferably. In this case, comparatively low 
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one of the refractive index of a "film-like object" is desirable, for example, it is desirable that it 
is especially 1.35-1.50. the thing with the larger refractive index of a hollow particle in another 
mode than the refractive index of a "film-like object" — desirable — that case — these 
differences — at least 0.10 — it is at least 0.15 preferably. In addition, it is thought that the 
refractive index of a "film-like object" is equivalent to the refractive index of the part of the 
matrix of the coat formed with the coating-material constituent of this invention. 
[0018] Furthermore, this invention offers the article which has the base material which has a 
coat and changes, and the coat is obtained by applying **** and the coating-material 
constituent of below-mentioned this invention to a base material, and drying, and may heat-treat 
a coat if needed. 



[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0020] In one mode of the coating-material constituent of this invention, the matrix formation 
ingredient which forms a porous matrix is a silicon compound (since it is easy, it is called "a 
silicon compound (1)") which has siloxane association, or is the silicon compound (since it is 
easy, it is called "a silicon compound (2)") which may newly bring about siloxane association in 
the process which forms a "film-like object" as mentioned above. The latter silicon compound 
(2) may already have siloxane association. An organosilicon compound (namely, silicon compound 
which has an organic radical), a silicon halide compound (for example, compound containing 
halogens, such as chlorine and a fluorine), an organic silicon halide compound (namely, compound 
containing an organic radical and a halogen), etc. are contained in these silicon compounds (1) 



[0021] As a silicon compound which can be used in the coating-material constituent of this 
invention, it is general formula (A): [0022]. 



[0023] ( — the monovalent hydrocarbon radical or the phenyl group of a permutation the same 
[ RI ] or of a different kind or the unsubstituted carbon numbers 1-9 is shown among a formula, 
n shows the integer of 0-2 and Y shows the functional group which can be hydrolyzed.) — the 
compound (what carries out partial hydrolysis and is generated is included) which the 
organosilane which can be hydrolyzed and it which are expressed hydrolyze and generate, the 
compound which the hydrolyzate condenses and generates can mention. 

[0024] The radical RI in [ which can be hydrolyzed ] an organosilane expressed with the above- 
mentioned general formula (A) shows the hydrocarbon group of the permutation of carbon 
numbers 1-9, or unsubstituted monovalence. For example, a methyl group, an ethyl group, a 
propyl group, butyl, a pentyl radical, a hexyl group — passing — alkyl group; cyclopentylic groups, 
such as a PUCHIRU radical and an octyl radical, — Cycloalkyl radicals, such as a cyclohexyl 
radical; 2-phenylethyl radical, Aralkyl radicals, such as 2-phenylpropyl radical and 3-phenylpropyl 
radical; A phenyl group, An aryl group; vinyl group like a tolyl group, an alkenyl radical like an allyl 
group; A chloro methyl group, A halogenation hydrocarbon-group;gamma-methacryloxypropyl 
radical like gamma-chloropropyl radical, 3 and 3, and 3-trifluoro propyl origin, Permutation 
hydrocarbon groups, such as gamma-glycidoxy propyl group, 3, 4-epoxycyclohexyl ethyl group, 
and gamma-mercapto propyl group, etc. can be illustrated. Also in these, the alkyl group of a 
composite ease or the ease of acquisition to the carbon numbers 1-4 and a phenyl group are 
desirable. 

[0025] As Y of the functional group which can be hydrolyzed, an alkoxy group, an acetoxy radical, 
an oxime radical (-0-N=C-R (R')X An ENOKISHI radical (-0-C (R) =C(R f ) R"), the amino group, 
aminoxy (-0-N (R) R ? ). an amide group (-N(R)-C(=O)-R0 (in these radicals) It is mentioned R, R\ 
that R" is a hydrogen atom or the hydrocarbon group of monovalence independently for example, 
respectively, etc. Also in these, the ease of acquisition to an alkoxyl group is desirable. 
[0026] As such a hydrolysis nature organosilane, the G and the tree whose n in the above- 
mentioned general formula (A) is the integer of 0-2, the alkoxysilane of each functionality of 
tetrapod acetoxysilane, oxime silanes, hackberry gardenia fruit runs, amino silanes, friend 



[0019] 



and (2). 




(A) 
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NOKISHI silanes, and amide silanes are mentioned. Also in these, the ease of acquisition to 
alkoxysilane is desirable. 

[0027] A tetramethoxy silane, a tetra-ethoxy silane, etc. can be illustrated especially as tetra- 
alkoxysilane of n= 0, and methyl trimetoxysilane, methyl triethoxysilane, a methyl triisopropoxy 
silane, phenyltrimethoxysilane, phenyltriethoxysilane, 3 and 3, 3-trifluoropropyl trimetoxysilane, 
etc. can be illustrated as organotrialkoxysilane of n= 1. Moreover, as a JIORUGANO dialkoxy 
silane of n= 2, dimethyldimethoxysilane, dimethyl diethoxysilane, diphenyldimethoxysilane, 
diphenyl diethoxysilane, methylphenyl dimethoxysilane, etc. can be illustrated. 
[0028] When the matrix formation ingredient of the coating-material constituent of this invention 
is the silicon compound which may newly bring about siloxane association, it is desirable that it is 
the silicon compound combined with the silicon atom with which at least two of the radicals 
chosen from the substituent which can be hydrolyzed, and a hydroxyl group are the same or 
differ. These at least two radicals may be the same, or may differ. The substituent which can be 
hydrolyzed serves as a compound (silanol compound) which hydrolyzes under existence of water 
and has a hydroxyl group. Therefore, under existence of water, the silicon compound combined 
with the silicon atom with which at least two of the radicals chosen from the substituent which 
can be hydrolyzed, and a hydroxyl group are the same or differ is condensed with the silicon 
compound of the same class combined with the silicon atom with which at least two of the 
radicals chosen from the substituent which can be hydrolyzed, and a hydroxyl group are the 
same or differ, or another class, and newly brings about siloxane association. 
[0029] The silicon compound which can be used as a matrix formation ingredient in the coating- 
material constituent of this invention in one mode is general formula (1): [0030]. 

[Formula 2] 
X 1 

I 

X 2 -S i-X a * (1) 

I 

X 4 

[0031] the inside of a formula and substituents X1, X2, X3, and X4 are hydrogen and a halogen 
(for example, chlorine — ) Even if it is the radical chosen from hydroxyl groups expressed with a 
univalent hydrocarbon group, the alkoxy group expressed with OR (R is a univalent hydrocarbon 
group), and OH, such as a fluorine, and these differ mutually it may differ selectively, or may all 
be the same, and these at least two are a radical chosen from an alkoxy group and a hydroxyl 
group, respectively. It is the silane compound expressed (in this description, this is called "a 
silane compound (1)"). This silane compound (1) is equivalent to the above-mentioned silicon 
compound (2), and has at least two the same and different alkoxyl groups and/, or hydroxyl 
groups more preferably. [ three ] [ four ] As for the matrix formation ingredient, at least one 
alkoxyl group of a silane compound (1) may be hydrolyzed. 

[0032] In another mode, the silicon compound as a matrix formation ingredient is the siloxane 
compound or polysiloxane compound (in this description, these are generically called "a siloxane 
(Pori) compound (1)") generated by condensing, after it hydrolyzes, when more than one sort or 
it of the above-mentioned silane compound (1) can hydrolyze. In addition, a polysiloxane 
compound means the compound which has two or more siloxane association. This (Pori) siloxane 
compound is equivalent to the above-mentioned silicon compound (1). It is desirable to have at 
least two alkoxy groups and/or a hydroxyl group as a substituent (in this description, such (Pori) 
a siloxane compound is called "a siloxane (Pori) compound (2)"), and this (Pori) siloxane 
compound (1) is equivalent to the above-mentioned silicon compound (2), although this (Pori) 
siloxane compound already has siloxane association in that case. 

[0033] In addition, an above-mentioned silane compound (1) and (Pori) an above-mentioned 
siloxane compound (2) can have the hydroxyl group which an alkoxyl group hydrolyzes and 
generates, when it has an alkoxyl group. Consequently, it faces applying a coating-material 
constituent and drying, and at least, it condenses selectively, a bridge is constructed, and these 
silane compounds (1) and (Pori) a siloxane compound (2) can form a porous matrix. Therefore, on 
the occasion of this condensation, it restricts that no the hydroxyl groups to generate 
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participate in condensation, but, generally some hydroxyl groups remain in the condition as it is. 
In addition, even if a siloxane (Pori) compound (1) is the case where it does not have the 
substituent of an alkoxy group and/or a hydroxyl group, it is faced applying a coating-material 
constituent and drying, and can form a porous matrix. 

[0034] Thus, although a silane compound (1) and (Pori) a siloxane compound (2) construct a 
bridge and form a porous matrix, what remains without participating in bridge formation can 
function as a hydrophilic radical, and can raise the adhesion to a base material etc. while the 
hydroxyl group which it hydrolyzes and generates when the hydroxyl group of a substituent or a 
substituent is an alkoxy group brings about bridge formation by the condensation of silicon 
compounds. Moreover, a coat stops being charged easily. 

[0035] As for such a silane compound (1), it is desirable that the molecular weight is 40-300, and 
it is more desirable that it is 100-200. Moreover, when the mechanical strength of a desiccation 
coat is required, as for an above-mentioned siloxane (Pori) compound (1) and (2), it is desirable 
that the weight average molecular weight is about 200-2000, and it is more desirable that it is 
600-1200. The molecular weight of this range tends to attain [ tend ] the improvement in the 
reinforcement of a desiccation coat, and the increment in the porosity rate (namely, the opening 
in a matrix comparatively) of a matrix. Moreover, when the big mechanical strength on a 
desiccation coat is not required, as for an above-mentioned siloxane (Pori) compound (1) and (2), 
it is desirable that the weight average molecular weight is about 2000 or more, and it is more 
desirable that it is 3000 or more, for example, they are 3000-5000. Thus, a hydrolysis reaction 
progresses more that it is larger molecular weight, and since an unreacted alkoxy group hardly 
exists but the refractive index as a condensate becomes small with the porosity of a desiccation 
coat, it is in the inclination for the binder formed to tend to become a low refractive index. 
[0036] Such a matrix formation ingredient will form a porous coat, if it dries after using together 
with a hollow particle with the gestalt of a coating, applying to a base material and forming a 
paint film. In addition, this desiccation may be carried out with heating as mentioned above. 
[0037] In one mode with desirable this invention, a coating-material constituent contains the 
organosilane which is expressed with SiX4 (the univalent organic substituent which can hydrolyze 
X, for example, an alkoxyl group) and which can be 4 organic-functions hydrolyzed as a matrix 
formation ingredient. This organosilane that can be 4 organic-functions hydrolyzed is contained 
in a silane compound (1). In another mode with desirable this invention, a coating-material 
constituent is the compound which has siloxane association which the partial hydrolysate and/or 
perfect hydrolyzate of the organosilane which can be 4 organic-functions hydrolyzed which are 
expressed with SiX4 (the organic substituent which can hydrolyze X, for example, an alkoxy 
group) condense and generate, and resin (this compound and resin are generically called 
"silicone resin-M" (SILICONE RESIN-M) especially on these descriptions.) which has two or 
more desirable siloxane association. Such "silicone resin-M" does not need to be the same as 
what is generally known as silicone resin. The vocabulary "silicone resin-M" used in this 
description means an above-mentioned specific compound and resin. It contains as a matrix 
formation ingredient. Although such a thing is contained in a siloxane (Pori) compound (1), when 
silicone resin-M is the condensation nature which has the hydroxyl group combined with silicon, 
or the organic substituent which can be hydrolyzed, it is equivalent to a siloxane (Pori) 
compound (2). As for a coating-material constituent, also in which mode, it is desirable that the 
hollow silica particle and silicone resin-M whose mean particle diameter is 5nm - 2 micrometers 
as a hollow particle are included as an indispensable component. In addition, perfect hydrolyzate 
means what all the organic substituents that can be hydrolyzed hydrolyzed, i.e., a tetra-hydroxy 
silane, (Si4 (OH)), and a partial hydrolysate means the other hydrolyzate (namely, JI or a 
trihydroxy silane). Such silicone resin - Also about M, it is desirable that weight average 
molecular weight is about 200-2000, and it is more desirable that it is 600-1200. 
[0038] Organosilane [ which can be above silane compound (1), siloxane (Pori) compound (1), and 
(2) 4 organic-functions hydrolyzed ], and silicone resin-M That from which above-mentioned 

film-like object" formed of it serves as a hydrophilic property is desirable. For example, it 
applies and dries so that it may become 100nm of thickness on the front face of a quartz-glass 
base material. It is desirable that the surface waterdrop contact angle of the hardening coat 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgLejje 



06/06/13 



JP.2003-201443.A [DETAILED DESCRIPTION] 



7/24 ^— V 



obtained by heat treatment in 1 00 degrees C can form a "film-like object" which becomes 1 0 
degrees or less (the minimum on parenchyma is 0 degree) preferably 20 degrees or less 
[0039] Mole-ratio [H20]/[OR] can obtain preferably the tetra-alkoxysilane to which above- 
mentioned silicone resin-M is expressed with SiX4 (X=OR and R are a univalent hydrocarbon 
group) using the partial hydrolysate and/or perfect hydrolyzate which were obtained by 
hydrolyzing under an acid or base catalyst existence under 1 .0, 1 .0-5.0, or more and existence of 
the water of the amount preferably set to 1.0-3.0. [ for example, ] The hydrolyzate and/or 
perfect hydrolyzate which are obtained by hydrolyzing especially under acid-catalyst existence 
have the inclination which the porosity of a desiccation coat increases in order to tend to form 
the two-dimensional structure of cross linkage. In less than 1.0 mole ratio, the amount of an 
unreacted alkoxyl group increases, there is a possibility of doing the adverse effect of making the 
refractive index of a coat high, in being larger than 5.0 conversely, a condensation reaction 
progresses to it extremely quickly, and a possibility of causing gelation of a coating-material 
constituent is in it. In this case, hydrolysis may be carried out on which suitable conditions. For 
example, it can hydrolyze by agitating these ingredients and mixing at the temperature of 5 
degrees C - 30 degrees C, for 1 0 minutes to 2 hours. Moreover, in order to make molecular 
weight or more into 2000 and to make the own refractive index of a matrix smaller, the obtained 
hydrolyzate can be made to be able to react at 40-1 00 degrees C for 2 to 1 00 hours, and 
desired silicone resin-M can be obtained. 

[0040] Silicone resin-M is faced obtaining with a molecular weight of 2000 or more silicone 
resin-M especially as mentioned above. SiX4, water, dilution thinner (for example, alcohols, such 
as a methanol, ethanol, and propanol), and other components (when it exists) For example, when 
using colloidal silica as a catalyst and a catalyst, the total quantities (namely, the amount of 
whole), such as a silica, are received. A hydrolysis reaction is carried out using SiX4 of an 
amount which serves as solid content (amount of Si02 at the time of assuming that all Si 
contained in SiX4 is changed into Si02) of 20 or less % of the weight of Si02 conversion 5% of 
the weight or more. It is desirable especially to use the partial hydrolysate and/or hydrolyzate 
which are obtained. Even if the amount of SiX4 blends the water of an above-mentioned amount 
at less than 5 % of the weight, there is a possibility of doing the adverse effect of making high the 
refractive index of the matrix from which the amount of an unreacted alkoxyl group may increase 
and is obtained, and there is a possibility of inviting gelation of a coating-material constituent to 
it even if it blends the water of an above-mentioned amount with reverse if it becomes large 
from 20 % of the weight. 

[0041] In the coating-material constituent of this invention, a cavity is formed in the interior of a 
coat and a hollow particle may use which suitable known hollow particle. Especially the hollow 
particle with desirable using it is a silica system hollow particle. The mean particle diameter and 
a refractive index may be as having explained previously. Specifically, the following can be used. 
[0042] A hollow silica particle with a cavity can be used for the interior of a coat (shell) which 
consists of a silica system inorganic oxide. A silica system inorganic oxide means what includes 

(A) silica monolayer, the monolayer of the multiple oxide which consists of inorganic oxides other 
than the (B) silica and a silica, and the double layer of the (C) above-mentioned (A) layer and the 

(B) layer. A coat may have pore, and pore is blockaded [ porosity ]. or the cavity may be sealed 
to the outside of a coat. As for a coat, it is desirable that they are two or more silica system 
enveloping layers which consist of the inside 1st silica enveloping layer and the outside 2nd silica 
enveloping layer. By preparing the 2nd silica enveloping layer outside, the micropore of a coat is 
made to blockade, eburnation of the coat can be carried out or the hollow silica particle which 
sealed the internal cavity can be obtained further. 

[0043] As for especially the thickness of a coat, it is desirable that it is the range of 5-20nm 1- 
50nm. The hollow particle may not hold predetermined particle shape as the thickness of a coat 
is less than 1 nm. On the contrary, when the thickness of a coat exceeds 50nm, the cavity in a 
hollow silica particle is small, consequently the rate of a cavity decreases and there is fear that 
decline in a refractive index is inadequate. Furthermore, as for the thickness of a coat, it is 
desirable that it is in the range of 1 / 50 - 1/5 of the mean particle diameter of a hollow particle. 
When preparing the 1st silica enveloping layer and the 2nd silica enveloping layer as a coat as 
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mentioned above, the range of 20-40nm is [ that what is necessary is just to make it the sum 
total of the thickness of these layers serve as the range of the above-mentioned 1-50nm ] 
suitable for the thickness of the 2nd silica enveloping layer to especially the coat by which 
eburnation was carried out. 

[0044] In addition, the gas which permeates at the time of the solvent used when preparing a 
hollow silica particle in a cavity, and/or desiccation may exist. Moreover, the precursor matter 
for forming the cavity mentioned later may remain in the cavity. The precursor matter adheres to 
a coat, may remain slightly, and may occupy most in a cavity. Here, the precursor matter is 
porosity matter which remains after removing a part of constituent of a nuclear particle to the 
nuclear particle surrounded by the coat. The multiple oxide particle of the porosity which 
consists of inorganic oxides other than a silica and a silica is used for a nuclear particle. As an 
inorganic oxide, one sort of aluminum 203, B-2s Ce [ 03, Ti02, Zr02, Sn02, and ] 203, P205, 
Sb203, Mo03 and Zn02, and W03 grade or two sorts or more can be mentioned. As two or more 
sorts of inorganic oxides, Ti02-aluminum 203 and Ti02-Zr02 grade can be illustrated. In 
addition, the above-mentioned solvent or a gas may exist also in the pore of this porosity matter. 
The tapetum lucidum which the volume of a cavity will increase if the amount of clearances of 
the constituent of the nuclear particle at this time increases, a hollow silica particle with a low 
refractive index is obtained, and blends this hollow silica particle and is obtained is excellent in a 
low refractive index at acid resistibility ability. 

[0045] As mentioned above, in this invention, the mean particle diameter of a hollow silica 
particle is in the range of 5nm - 2 micrometers. If the effectiveness which will become a low 
refractive index by hollow if mean particle diameter is smaller than 5nm is small and mean 
particle diameter is conversely larger than 2 micrometers, transparency will get extremely bad 
and contribution by diffuse reflection (Anti-Glare) will become large. As an application as which 
having transparency with the expensive coat formed using the coating-material constituent of 
this invention is required, there are acid-resisting applications, such as the outermost surface of 
a display. For that purpose, as for the particle diameter of the hollow silica particle to be used, it 
is desirable that it is within the limits of 5-100nm. In addition, the particle diameter used on 
these descriptions is number average particle diameter by transmission electron microscope 
observation. 

[0046] The hollow silica particle which the above manufacture approaches of a hollow silica 
particle are indicated by JP,2001 -23361 1,A at the detail, can manufacture it based on the 
approach indicated there if the hollow silica particle which can be used for the coating-material 
constituent of this invention is this contractor, and is generally marketed can also be used. 
[0047] In the coating-material constituent of this invention, at least one sort chosen from the 
organosilane which is expressed with the above SiX4 (X is the substituent which can be 
hydrolyzed), and which can be 4 organic-functions hydrolyzed, its partial hydrolysate, 
hydrolyzate, and the thing (namely, silicone resin - M) that these condensed is used as a matrix 
formation ingredient in one mode. Each of these ingredients is excellent in the distributed 
stability of a hollow silica particle. By other metallic-oxide particles or the organic system hollow 
particle, distributed stability is not necessarily enough and the mechanical strength of the 
desiccation coat obtained is in an inclination smaller than a silica system hollow particle. 
However, also by other metallic-oxide particles or the organic system hollow particle, when the 
coat outermost surface is covered with the silica system ingredient, the mechanical strength of 
distributed stability and a desiccation coat can be raised, and it can be suitably used in this 
invention in that case. Moreover, the ingredient originating in these organosilanes which can be 4 
organic-functions hydrolyzed and they can make smaller the refractive index of the "film-like 
object" obtained as compared with the case where the resin which the organosilane which can 
be 3 organic-functions hydrolyzed, the organosilane which can be 2 organic-functions 
hydrolyzed, its partial hydrolysate, hydrolyzates, and these silanes condense and produce is used 
as a matrix formation ingredient, and can make crosslinking density of a coat higher further. 
[0048] As a desirable organosilane which can be 4 organic-functions hydrolyzed, using it as a 
matrix formation ingredient of the coating-material constituent of this invention can mention 4 
organic-functions alkoxysilane expressed with the following formula (2). 
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[0049] 
[Formula 3] 

S i (OR) 4 (2) 

[0050] Although it is not limited especially if "R" of the alkoxyl group "OR" in the above- 
mentioned chemical formula (2) is a univalent hydrocarbon group, the univalent hydrocarbon 
group of carbon numbers 1-8 is suitable. For example, alkyl groups, such as a methyl group, an 
ethyl group, a propyl group, butyl, a pentyl radical, a hexyl group, a PEPUCHIRU radical, and an 
octyl radical, etc. can be illustrated. Among the alkyl groups contained in an alkoxyl group, about 
three or more things, a carbon number may be a straight chain-like thing like n-propyl group and 
n-butyl, and may have branching like an isopropyl group, an isobutyl radical, and t-butyl. 
[0051] In preparing silicone resin-M using organosilanes which can be 4 organic-functions 
hydrolyzed, such as 4 organic-functions alkoxysilane, the organosilane which can be 4 organic- 
functions hydrolyzed is hydrolyzed and (partial hydrolysis is also included hereafter) condensed. 
Although especially the weight average molecular weight of silicone resin-M obtained is not 
limited here, in order to obtain the larger mechanical strength of the coat obtained by fewer 
silicone resin-M of a rate, as for weight average molecular weight, in a coating-material 
constituent, it is desirable that it is in the range of 200-2000. When there is a possibility that it 
may be inferior to the coat organization potency force when weight average molecular weight is 
smaller than 200, and 2000 is exceeded conversely, there is a possibility that it may be inferior to 
the mechanical strength of a coat, but in order to make the own refractive index of a matrix 
small for the application which does not need so big a mechanical strength, 2000 or more 
molecular weight is effective. In addition, molecular weight can be measured using GPC so that it 
may mention later. 

[0052] Silicone resin-M generally obtained by hydrolyzing and condensing the organosilane SiX4 
which can be 4 organic-functions hydrolyzed is condensed and macromolecule-ized by 
intramolecular after the unreacted radical X, i.e., the substituent which can be hydrolyzed, has 
remained in part (oligomerization is included). When forming a coat using the coating-material 
constituent of this invention, even if it has the substituent with the unreacted matrix in which 
the unreacted radical remains to the intramolecular, consequently silicone resin-M as a matrix 
formation ingredient is formed Since an unreacted radical is decomposed when heat-treating the 
coat obtained by drying at the temperature exceeding 300 degrees C and obtaining a hardening 
coat, it does not have an adverse effect on the refractive index of the hardening coat obtained 
eventually. Without decomposing heat treatment, degrees C [ 50-300 ], for example, when 50 
degrees C - 150 degrees C are especially performed comparatively at low temperature so that it 
may be 50 degrees C - 120 degrees C, an unreacted radical may remain in a hardening coat, 
consequently has a possibility of doing the adverse effect that the refractive index as a matrix 
becomes high. 

[0053] If this is taken into consideration, will use the organosilane which can be 4 organic- 
functions hydrolyzed as a matrix formation ingredient in the condition of having hydrolyzed more 
nearly thoroughly than a partial hydrolysate. Or silicone resin-M is prepared using the thing in 
the condition of having hydrolyzed thoroughly. Since a matrix formation ingredient generally 
becomes a with a molecular weight of 2000 or more polymeric material when using perfect 
hydrolyzate although it is more desirable to use it as a matrix formation ingredient, the 
mechanical strength of the desiccation coat obtained is not necessarily enough. In this case, it is 
effective in the application which does not need so big a mechanical strength like [ except the 
outermost surfaces, such as a display, ]. Perfect hydrolyzate is the extant radical which a coat 
may have when a coat is formed using this perfect hydrolyzate, since it has only - OH radical at 
the molecule end. - Since it is set only to OH, the front face of this coat becomes the thing 
excellent in the hydrophilic property, and a surface waterdrop contact angle becomes small. 
[0054] Silicone resin-M of molecular weight 600-2000 is effective in especially the application 
that needs a big mechanical strength, and a partial hydrolysate can be used for obtaining silicone 
resin-M of this molecular-weight range. Such silicone resin - The own refractive index of a 
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matrix formed from M is silicone resin of low molecular weight, although it becomes larger than 
the case where silicone resin-M obtained from perfect hydrolyzate is used. - The desiccation 
coat formed from M is in the inclination for porosity to become higher, consequently, even if the 
ratio of the hollow silica particle / silicone resin-M condensate (namely, binder) occupied in a 
desiccation coat becomes high, and the refractive index of a coat becomes small therefore, it is 
possible to maintain the mechanical strength of a coat. In the case where with a molecular 
weight of 2000 or more silicone resin-M is used, a mechanical strength may not be expectable 
irrespective of the ratio of a hollow silica particle / silicone resin-M condensate. 
[0055] In the application which does not specifically need so big a mechanical strength in the 
coating-material constituent of this invention Silicone resin used for a matrix formation 
ingredient - as M It is desirable to use that from which 20 degrees or less of surface waterdrop 
contact angles of the hardening coat which applied, dried this so that the thickness of a paint 
film might become 100nm on the front face of a quartz-glass base material, and was heat- 
treated and obtained at 100 degrees C become 10 degrees or less (the minimum on parenchyma 
is 0 degree) preferably. Namely, if such silicone resin-M is used as a matrix formation ingredient 
Even if it processes a coat at low temperature, unreacted radicals other than -OH cannot 
remain, but it can control easily that the refractive index of a hardening coat rises. On the 
contrary, in using silicone resin-M to which the above-mentioned surface waterdrop contact 
angle will exceed 20 degrees, when not heat-treating a coat at higher temperature, it may 
become difficult to control lifting of the refractive index of a hardening coat. Moreover, when 
using with a molecular weight of 2000 or less silicone resin-M, even if it measures a surface 
waterdrop contact angle by the above approaches, a surface waterdrop contact angle does not 
become 20 degrees or less. It is because the unreacted radical remains in a matrix. Although the 
waterdrop contact angle of the coat formed from the coating-material constituent of this 
invention changes with rates of the class of hollow particle to be used, the class of silicone . 
resin-M, its molecular weight, and a hollow particle / silicone resin-M condensate For example, 
when a hollow silica particle is used as a hollow particle and silicone resin-M obtained from the 
partial hydrolysate of 4 organic-functions alkoxysilane and/, or hydrolyzate as a matrix formation 
ingredient is used, When the molecular weight of silicone resin-M is larger than 2000 and the 
waterdrop contact angle of an above-mentioned silicone resin-M independent desiccation coat is 
20 degrees or less The surface waterdrop contact angle of a hardening coat becomes 20 degrees 
or less comparatively irrespective of the temperature of the hollow silica particle / silicone 
resin-M in a coating-material constituent which heat-treats a coat. Moreover, when the 
molecular weight of silicone resin-M is 2000 or less Although the surface waterdrop contact 
angle of a hardening coat will become 20 degrees or less irrespective of the rate of the hollow 
silica particle / silicone resin-M in a coating-material constituent if a coat is heat-treated at an 
elevated temperature 300 degrees C or more under an oxidizing atmosphere If heat treatment 
temperature is 300 degrees C or less in temperature, unless the rate of the hollow silica 
particle / silicone resin-M in a coating-material constituent is 60/40 or more, the waterdrop 
contact angle of a hardening coat does not tend not to become 20 degrees or less. 
[0056] In the coating-material constituent of this invention, the amount of a hollow particle and 
the amount of a matrix formation ingredient which are contained Although you may be which 
suitable rate, generally The weight ratio (namely, hollow particle weight / matrix formation 
ingredient weight) to the matrix formation ingredient of the weight of a hollow particle [ when it is 
desirable that it is 30 / 70 - 95/5 for example, it uses silicone resin-M ] when the molecular 
weight of silicone resin-M is larger than 2000 It is more desirable that it is 30 / 70 - 60/40, and 
when the molecular weight of silicone resin-M is 2000 or less, it is more desirable that it is 70 / 
30-90/10. 

[0057] In addition, the refractive index of a coat can be reduced, so that there are many rates of 
the hollow particle (for example, hollow silica particle) occupied in a coat, but on the other hand 
the mechanical strength of a coat falls. Therefore, it is necessary to raise the mechanical 
strength of a coat by making [ many ] the rate of a hollow silica particle with the matrix 
formation ingredient which became few rates relatively. For that purpose, when carrying out 
condensation of these on the occasion of formation of a coat when using silicone resin-M of the 
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condensation nature originating in the alkoxysilane which can be 4 organic-functions hydrolyzed, 
or it as a matrix ingredient (when the molecular weight of silicone resin-M is 2000 or less 
especially), and forming a matrix, the crosslinking density can be raised. 
[0058] In order to prepare a matrix formation ingredient, a silane compound (1) and when 
hydrolyzing especially organosilanes which can be 4 organic-functions hydrolyzed, such as 4 
organic-functions alkoxysilane, a catalyst may be used if needed. Although especially the 
catalyst to be used is not limited, the point which the condensation compound tends to porosity- 
ize by the partial hydrolysate and/, or hydrolyzate obtained tending to become the two- 
dimensional structure of cross linkage, and the point of shortening the time amount which 
hydrolysis takes to its acid catalyst (or acid catalyst) is desirable. Especially as such an acid 
catalyst, although not limited, organic acids (for example, an acetic acid, a chloroacetic acid, a 
citric acid, a benzoic acid, a dimethyl malonic acid, formic acid, a propionic acid, a glutaric acid, a 
glycolic acid, a maleic acid, a malonic acid, toluenesulfonic acid, oxalic acid, etc.), inorganic acids 
(for example, a hydrochloric acid, a nitric acid, a halogenation silane, etc.), and acid sol-like fillers 
(for example, acid colloidal silica, an oxidization titania sol, etc.) can be mentioned, and more than 
these one sort or they can be used, for example When hydrolysis of an alkoxide may be warmed 
if needed (for example, when it does not need so big a mechanical strength), may be performed 
and promotes a hydrolysis reaction over 2-100 hours under 40-100-degree C conditions 
especially, it can lessen an unreacted alkoxide radical infinite, consequently the own refractive 
index of a matrix formation ingredient falls and is desirable. When it separates from an above- 
mentioned temperature requirement and the above-mentioned time amount range and 
hydrolyzes, there is a possibility that an unreacted alkoxide radical may remain. In addition, the 
base catalyst (or basic catalyst) of the water solution of the hydroxide of alkali metal, such as a 
sodium hydroxide and a calcium hydroxide, or alkaline earth metal, aqueous ammonia, the water 
solution of amines, etc. may be used instead of the above-mentioned acid catalyst. However, 
since it is easy to form three-dimension bridge formation, the porosity of a desiccation coat ' 
becomes low and it is easy to gel when using a base catalyst, the acid catalyst is more desirable. 
The coating-material constituent of this invention may include such a hydrolysis catalyst, when it 
has the substituent which can be hydrolyzed as a matrix formation ingredient. 
[0059] the coating-material constituent of this invention — an above-mentioned hollow particle 
— it comes to contain a hollow silica particle and an above-mentioned matrix formation 
ingredient preferably In addition, as for a coating-material constituent, it is desirable that the 
mixture of water or water, and other liquids is included from a point with to apply to a base 
material and to form a paint film and desirable hydrolysis of a matrix formation ingredient partial 
at least taking place. As such other liquids, there is a hydrophilic organic solvent, for example 
and diethylene-glycol derivatives, such as ethylene glycol derivatives, such as low-grade fatty 
alcohol, such as a methanol, ethanol, isopropanol (IPA), n-butanol, and isobutanol, ethylene 
glycol, ethylene glycol monobutyl ether, and acetic-acid ethylene glycol monoethyl ether, a 
diethylene glycol, and the diethylene-glycol monobutyl ether, diacetone alcohol, etc. are 
contained in it. Moreover, one sort chosen from the group which consists of these, or two sorts 
or more can be used. Furthermore, it can use together with these hydrophilic organic solvents, 
and one sort or two sorts or more of things, such as toluene, a xylene, a hexane, heptane ethyl 
acetate, butyl acetate, a methyl ethyl ketone, methyl isobutyl ketone, and methylethyl ketoxime, 
can be used. 

[0060] A matrix formation ingredient can be classified into the following three modes (a), (b), and 
(c) in the coating-material constituent of this invention. 

[0061] (a) one mode — a matrix formation ingredient — an above-mentioned silane compound 
(D — (— desirable — the organosilane which can be 4 organic-functions hydrolyzed — it is 
alkoxysilane) which can be 4 organic-functions hydrolyzed more preferably. In this case, while 
preparing a coating-material constituent, and/or while applying to a base material after 
preparation and drying a paint film, a silane compound (1) is condensed under existence of water, 
and forms a matrix. In addition, "preparation" means blending the constituent of a coating- 
material constituent and mixing. 

[0062] (b) another mode — a matrix formation ingredient — a siloxane (Pori) compound (2) — (- 
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- it is condensation nature silicone resin-M) preferably. In this case, while preparing a coatings 
material constituent, and/or while applying to a base material after preparation and drying a paint 
film, a siloxane (Pori) compound (2) is condensed under existence of water, and forms a matrix. 
In addition, extent which condensation produces is smaller than the above-mentioned mode in 
which a silane compound (1) is contained as a matrix formation ingredient. 
[0063] (c) further — another mode — a matrix formation ingredient — a siloxane (Pori) 
compound (1) — (— it is silicone resin-M) preferably and this compound is a compound which 
does not have substantially the substituent which can be hydrolyzed [ a hydroxyl group or ], 
either. In this case, a siloxane (Pori) compound (1) forms a porous matrix, without condensing, 
while preparing a coating-material constituent, and while applying to a base material after 
preparation and drying a paint film. 

[0064] With the coating-material constituent of this invention, the coat obtained has a hollow 
particle and a porosity matrix, and the voidage consists in 40 - 60% of range more preferably 30 
to 80% 10 to 95%. Especially, when it is large voidage, the coat which has a low refractive index 
especially can be formed. In case a coating-material constituent is prepared, the voidage of the 
above-mentioned range can be attained by changing various formulas of the hollow particle to 
blend and a matrix formation ingredient. With voidage, by XPS (X-Rey phot electron 
SUPEKUTOROSUKOPII), the element kind and average element rate which exist as a solid-state 
in a coat are measured, and true-density:ds of the solid-state section is computed from the rate 
here. In addition, although hydrogen is not detected, since atomic weight is small, you may ignore. 
Moreover, the thickness of a coat is measured by the ellipsomter and the weight of a coat is 
found further. In order to lessen a measurement error, as a substrate, 300mm angle extent and 
the thickness of the coat to form have [ aluminum foil and substrate size ] desirable about 1 
micrometer. It sees from the thickness and area of a coat, and asks for the volume of a coat, and 
apparent-density:df of a coat is computed from the weight of a coat, and the appearance volume 
of a coat. Voidage is computed based on the following formula. 
[0065] 

[Equation 1] 

dsX (1-M$/10 0) =df 

[0066] In addition, voidage is also changeable by adding other components if needed. 
[0067] Moreover, when the above (a) and the matrix formation ingredient of the mode of (b) are 
included, as for the coating-material constituent of this invention, it is desirable to include the 
curing catalyst which constructs a bridge in a matrix formation ingredient. A coating-material 
constituent is applied to a base material by this, and in case a paint film is formed and it dries, a 
condensation reaction is promoted, and the crosslinking density in a coat becomes high and it is 
effective in the ability to raise the water resisting property and alkali resistance of a coat. Metal 
chelate compound (for example, Ti chelate compound, Zr chelate compound, etc.), an organic 
acid, etc. are contained in such a curing catalyst. Metal chelate compound is effective especially 
when a matrix formation ingredient prepares 4 organic-functions alkoxysilane in a raw material. 
[0068] Especially a desirable curing catalyst is an organic zirconium, and it is desirable especially 
to use it in respect of the effectiveness of the above curing catalysts. Especially as an organic 
zirconium, although not limited, it is expressed with general formula ZrOnR2m(OR1) p (for m and 
p, the integer of 0-4 and n are 0 or 1, and 2 n+m+p=4), and the functional group (R1) of the 
alkoxyl group in this chemical formula (OR1) can use the same thing as a formula (2), for 
example. Moreover, as R2, what is C5H702, for example (acetylacetonate complex), and the thing 
(ethyl acetoacetate complex) which is C6H903 can be mentioned. If R2 are taken for R1, the 
thing the same or of a different kind may exist in one molecule. Especially as an organic 
zirconium, if either is used at least among Zr (OC4H9)4, Zr (OC4H9)3 (C5H702), and Zr (OC4H9) 
2 (C5H702) (C6H903), the mechanical strength of a coat can be raised further. For example, 
although the mechanical strength of this coat may be insufficient if a coat is formed using a 
siloxane (Pori) compound (2), for example, a coating-material constituent with few rates of 
silicone resin-M obtained by condensing the alkoxysilane which can be 4 organic-functions 
hydrolyzed, to a hollow silica particle, the mechanical strength of a coat can be raised by adding 
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an organic zirconium. Moreover, after applying this coating-material constituent to a base 
material, this is dried at 1 00 degrees C which is low temperature comparatively, and the 
hardening coat heat-treated and obtained at that temperature obtains a coat without adding an 
organic zirconium, and it has after that the reinforcement of usually same extent as the case 
where it is heat-treated at the elevated temperature exceeding 300 degrees C. 
[0069] Moreover, as for the addition of an organic zirconium, it is desirable that it is 0.1 - 10 % of 
the weight to the solid content whole quantity in a coating-material constituent in Zr02 
conversion. At less than 0.1 % of the weight, there is a possibility that a coating-material 
constituent will gel if there is a possibility that the effectiveness according [ an addition ] to an 
organic zirconium may not be seen and it exceeds 1 0 % of the weight conversely, or 
condensation etc. may take place. In addition, solid content is weight [ of the heating residue ] % 
to the total weight of a coating-material constituent, and this heating is carried out under an 
oxygen ambient atmosphere at the temperature (generally 300 degrees C is sufficient) of 300 
degrees C or more. A hollow particle is a hollow silica particle, and when a matrix formation 
ingredient is a silicon compound and the heating residue generates from these two ingredients, 
the amount of solid content can be calculated from the preparation weight of an empty capsid. 
and the condensation-compound equivalent weight (for example, weight of noting that it is 
Si01 .5 in the case of the weight of noting that existing Si is Si02 in the case of tetra- 
alkoxysilane, and trialkoxysilane) of a matrix formation ingredient. 

[0070] As for the coating-material constituent of this invention, it is desirable that the particle 
which is not hollow, for example, a silica particle, (only henceforth a "silica particle") is included. 
By making such a particle live together, the mechanical strength of the coat formed can be 
raised and surface smooth nature and crack-proof nature can also be improved further. 
[0071] Especially as a gestalt of the above-mentioned silica particle, it may not be limited and 
fine-particles-like a gestalt or a sol-like gestalt is sufficient. Although it is not especially limited 
when using a silica particle as a sol-like gestalt, i.e.. colloidal silica, the colloidal silica distributed 
to the organic solvent of the hydrophilic property of moisture powder colloidal silica or alcohol 
can be used, for example. Generally, such colloidal silica contains the silica as solid content 20 to 
50% of the weight, and can determine silica loadings from this value. 

[0072] Here, when using moisture powder colloidal silica, the water which exists ****** [ except 
solid content ] in this colloidal silica is applicable to hydrolysis of a silane compound (1), for 
example, the organosilane which can be 4 organic-functions hydrolyzed. Therefore, it is 
necessary to add the water of water-dispersion colloidal silica to the amount of the water in the 
case of this hydrolysis. Water-dispersion colloidal silica is made from water glass, and it can 
usually use a commercial item, receiving it easily. 

[0073] Moreover, organic solvent distribution colloidal silica can be easily prepared by permuting 
the water of the above-mentioned moisture powder colloidal silica by the organic solvent. Such 
organic solvent distribution colloidal silica as well as moisture powder colloidal silica can use a 
commercial item, receiving it easily. In organic solvent distribution colloidal silica, the class of 
organic solvent which colloidal silica is distributing Although not limited especially, for example A 
methanol, ethanol. Low-grade fatty alcohol, such as isopropanol (IPA), n-butanol, and isobutanol 
Ethylene glycol derivatives, such as ethylene glycol, ethylene glycol monobutyl ether, and acetic- 
acid ethylene glycol monoethyl ether, Hydrophilic organic solvents, such as diethylene-glycol 
derivatives, such as a diethylene glycol and the diethylene-glycol monobutyl ether, and diacetone 
alcohol, can be mentioned, and one sort chosen from the group which consists of these, or two 
sorts or more can be used. Furthermore, it can use together with these hydrophilic organic 
solvents, and one sort or two sorts or more of things, such as toluene, a xylene, a hexane, 
heptane ethyl acetate, butyl acetate, a methyl ethyl ketone, methyl isobutyl ketone, and 
methylethyl ketoxime, can be used. 

[0074] Moreover, as for the addition of that whose particle of non-hollow, i.e., the interior of a 
coat, is not a cavity, for example, the above-mentioned silica particle, it is desirable that it is 0.1 
- 30 % of the weight to the solid content whole quantity in a coating-material constituent. At less 
than 0.1 % of the weight, when there is a possibility that the effectiveness by addition of this 
silica particle may not be seen and it exceeds 30 % of the weight conversely, there is a possibility 
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of doing the adverse effect which makes the refractive index of a coat high. 
[0075] Moreover, since the coating-material constituent of this invention will form the coat 
which has a low refractive index, this coat may wear a color. In that case, the color of a coat can 
be adjusted if the coloring matter compound is made to contain in a coating-material constituent 
beforehand. As a coloring matter compound, there is especially no inorganic and organic 
definition, and it should just carry out optimum dose addition of what is marketed so that it may 
become the color tone for which it asks in the range which does not have big effect on the 
refractive index of a coat. 

[0076] The coating-material constituent of this invention may contain the silane coupling agent 
further. When forming a coat in a base material by including a silane coupling agent using the 
coating-material constituent of this invention, the adhesion between a base material and a coat 
improves. Moreover, there is effectiveness which also gives water repellence to the front face of 
a desiccation coat, especially a hardening coat. In order to give water repellence to the front 
face of a desiccation coat, especially a hardening coat, especially desirable silane coupling agents 
are a thing containing a fluorine atom, and the so-called fluorine system silane coupling agent. 
However, since the effectiveness that the silane coupling agent containing a fluorine atom raises 
the adhesion between coats with a base material is not expectable, it is desirable to use it, using 
together with silane coupling agents other than a fluorine system. Since it is the main object that 
the fluorine system silane coupling agent in the coating-material constituent of this invention 
gives water repellence to a coat front face, shift and carrying out orientation and condensing on 
a coat front face on a front face, at the time of coat formation have a fluorine system silane 
coupling agent desirable [ a matrix formation ingredient ] at the time of coat formation, without 
not to copolymerize being more desirable and copolymerizing. 

[0077] The following can be mentioned as an example of a desirable silane coupling agent 
[0078] 

[Formula 4] 

CF 3 CF a CH 3 CH 2 S i (OCH s ) , 

C a F 7 - (OCF,CFjCF 2 ) I4 - (OCF,) (OCH 3 ) 
CF, 

C,F r (OCFCF 2 ) H . 2r OCF 2 COHN-CH 2 CH 2 CH r S i (OCH 3 ) 3 
CH 2 -CHCH 2 0 (CH 2 ) 3 Si (OCH,) s 

CH-j-yCHCHjO (CH 2 ) 3 SiCH 3 (OCH 3 ) 2 
O 

[0079] Especially two next silane coupling agents raise adhesion. 

[0080] The coating-material constituent of this invention may contain the optical semi- 
conductor particle further, although the optical semi-conductor of an optical response mold, for 
example, an ultraviolet radiation response mold, and the so-called photocatalyst are excited by 
optical exposure and generate active species, such as active oxygen, since oxidizing power is 
very strong, the active species offers the effectiveness (the so-called antifouling stain 
effectiveness — " — self clean") which can carry out decomposition clearance of the organic 
dirt (for example, fingerprint "it is generally oleic acid") adhering to a coat front face. Moreover, 
such an optical semi-conductor offers the effectiveness which forms - OH radical in a coat front 
face, and makes a front face a super-hydrophilic property. The effectiveness of this latter has 
the advantage of giving an antistatic function (function carried out it being hard to make dust and 
dust adhering) on the surface of a coat. A coat can be provided with such effectiveness when 
the coating-material constituent contains the optical semi-conductor particle. 
[0081] The particle of a light response mold semi-conductor is contained in an especially 
desirable optical semi-conductor particle, and this is the particle of the semiconductor materials 
(for example, the type in which the Ti02 grade carried out the metal dope, the oxygen defective 
type of Ti02, a Ti02 rutile type, a Ti02 nitrogen-purge type, etc.) called the so-called light 
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response mold photo catalyst. In that case, the indoor illumination light or in a display, the above- 
mentioned antifouling stain effectiveness and an above-mentioned antistatic function are 
discovered from luminescence from the interior of a display. What is necessary is just to choose 
an optical semi-conductor kind and an amount suitably so that the antifouling stain level and 
antistatic level which are demanded can be demonstrated although especially an addition does 
not have definition, since an optical semiconductor material is generally a high refraction 
ingredient that it is included makes the refractive index of a coat increase — things — it is ** 
and a smaller amount is desirable. If initial-complement addition of the optical semiconductor 
material is carried out in order to demonstrate sufficient antifouling stain level and antistatic 
level, when the refractive index of a coat will rise extremely, the device of changing the 
configuration of an optical semi-conductor particle in midair is required. 

[0082] Moreover, a matrix is silicone resin when adding an optical semi-conductor particle. - It is 
desirable to choose from the thing and perfluoro resin which are formed from M, and even when 
it is any, the one where the content of Si or F element is larger is desirable. This is the 
decomposition effectiveness of an optical semi-conductor, and association of those other than 
Si- and F- is for being cut and deactivating the capacity as a binder. On the contrary, when 
using silicone resin-M as a matrix formation ingredient, it is also possible to lower the refractive 
index of a hardening coat by introducing into a matrix formation ingredient the organic functional 
group which makes a subject C-C association which tends to be decomposed into a part of 
molecular structure by the decomposition effectiveness of an optical semi-conductor. 
[0083] The coating-material constituent of this invention may contain the porosity filler further. 
Such fillers may be which gestalten, such as a thing of for example, a hollow gestalt, a thing 
which has micropore, and a thing which has macro pore. Although especially construction 
material is not limited, it may be the thing of the quality of organic, for example, and may 
specifically be the filler of the ingredient of a carbon system and a fluorine system. By adding to 
the coating-material constituent of this invention, as for such a filler, it is desirable to make the 
refractive index of the coat obtained low, and what is the structure of bringing about such 
effectiveness is desirable. Specifically, it is an organic material (for example, on a fluorine system 
ingredient and a concrete target). PTFE (polytetrafluoroethylene resin), PFA (ethylene 
tetrafluoride-perfluoro alkoxy-ethylene copolymerization resin), FEP (fluorinated ethylene- 
propylene copolymer), ETFE (ethylene-tetrafluoroethylene copolymer), PCTEE 
(polychlorotrifluoroethylene resin copolymer), ECTFE (ethylene-chlorotrifluoroethylene 
copolymer). Fillers, such as a hollow particle which consists of coats, such as PVDF (poly 
vinylidene fluoride) and PVF (polyvinyl fluoride), a silica aerogel particle, a meso porous silica 
particle, and a carbon nanotube, can be illustrated. 

[0084] Moreover, the coating-material constituent of this invention may contain the filler of a 
metal fluoride further from a viewpoint which makes the refractive index of the coat obtained 
low. Specifically, the filler of CaF2, NaF, and MgF2 grade can be illustrated. Moreover, a matrix 
formation ingredient is silicone resin. - When consisting of M (especially the partial hydrolysate 
or hydrolyzate of 4 organic-functions alkoxysilane), in order to raise the mechanical strength of 
dispersibility and a hardening coat more, what has covered the front face of a metal fluoride filler 
with the silica is more desirable. 

[0085] The coating-material constituent of this invention may contain the conductive ingredient 
further. Such a conductive ingredient may be which gestalt, for example, may be gestalten, such 
as a particle, a fiber, and a whisker. As for a conductive ingredient, what has an antistatic 
function, an electromagnetic wave absorption function, etc. is desirable, a conductive ingredient 
— the metal of Au, Ag, Pt, Cu, and nickel, and ITO (tin dope indium oxide), ATO (antimony dope 
tin oxide) and ZnSb2 — it may be made of carbon system ingredients, such as metallic oxides, 
such as 06, Sn02, and Ti02-X (x is larger than 0 and is less than two numeric value.), carbon 
black, and graphite. [ for example, ] By containing such a conductive ingredient, the function of a 
conductive ingredient proper is added to the base material which applies a coating-material 
constituent. A color tone amendment function can also be simultaneously given to the 
application (for example, light filter for PDP) to which the need of the color tone amendment is 
carried out simultaneously. Furthermore, since conductive metallic oxide also has an infrared 
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electric shielding function, it can give simultaneously an antistatic function, an electromagnetic 
wave absorption function, a color tone amendment function, and an infrared electric shielding 
function. Although especially an addition is not limited, like an optical semi-conductor, generally a 
conductive ingredient is a high refraction ingredient, and since it becomes in the direction which 
gathers the refractive index of a coat, a smaller amount is desirable [ an ingredient ]. In order to 
fully demonstrate an antistatic function and an electromagnetic wave absorption function, when 
initial-complement addition is carried out and the refractive index of a coat rises extremely, the 
device of changing the configuration of a conductive ingredient in midair is required. 
[0086] Moreover, to the coating-material constituent of this invention, leveling material and a 
viscosity controlling agent can also be added if needed. 

[0087] And the coating-material constituent concerning this invention can be obtained by adding 
a hollow silica particle into a matrix ingredient like silicone resin-M mentioned above, and adding 
the component of above others if needed further. Although especially the weight rate with other 
solid content is not limited, it is desirable that it is the range of solid content =99 / 1 - 70/30 of 
sum total solid content/and others of a hollow silica particle and a matrix ingredient, and it is 
[ in / at this time / a coating-material constituent ] more desirable that it is 99 / 1 - 80/20. 
When there is more other solid content than 30, there is a possibility that it may become difficult 
to obtain the mechanical strength of a coat. In addition, other solid content means the amount 
which deducted the solid content originating in the sum total solid content of a hollow silica 
particle and a matrix ingredient from the solid content explained previously. 

[0088] In addition, in diluting with an organic solvent or water if needed, and preparing a coating- 
material constituent, the coating-material constituent obtained as mentioned above may dilute 
each component with an organic solvent, water, etc. if needed beforehand, and can call these 
dilution thinner. Especially as an organic solvent at the time of diluting, although not limited For 
example, a methanol, ethanol, isopropanol (IPA), Low-grade fatty alcohol, such as n-butanol and 
isobutanol; Ethylene glycol, Ethylene glycol derivatives, such as ethylene glycol monobutyl ether 
and acetic-acid ethylene glycol monoethyl ether; A diethylene glycol, Diethylene-glycol 
derivatives, such as the diethylene-glycol monobutyl ether, diacetone alcohol, etc. can be 
mentioned, and one sort chosen from the group which consists of these, or two sorts or more 
can be used. Furthermore, it can use together with these hydrophilic organic solvents, and one 
sort or two sorts or more of things, such as toluene, a xylene, a hexane, heptane ethyl acetate, 
butyl acetate, a methyl ethyl ketone, methyl isobutyl ketone, and methylethyl ketoxime, can be 
used. 

[0089] And the coating-material constituent prepared as mentioned above can be applied on the 
surface of a base material, a paint film can be formed, and the coat of a low refractive index can 
be obtained by drying this paint film, therefore the article with which the coat which has a low 
refractive index was formed in the front face, i.e., a paint article, can be obtained. Thus, when 
forming a coat, rather than a gaseous-phase method or a liquid phase process, the coat of a 
large area can be obtained easily and coat formation speed can be raised. 
[0090] Especially as a base material which forms the coat by the coating-material constituent, 
although not limited, the organic system base material represented by the inorganic system base 
material represented by glass, a metal base, a polycarbonate and polyethylene terephthalate, 
acrylic resin, a fluororesin, triacetyl cellulose, and polyimide resin can be mentioned, for example. 
The shape of tabular or a film etc. can be mentioned as a configuration of a base material. Such 
a base material may be independent and the laminating of the dissimilar material may be carried 
out. Furthermore, at least one or more layers may be beforehand formed in the base material 
front face for another layer. For example, an ultraviolet curing mold rebound ace court layer, an 
electron ray hardening mold rebound ace court layer, and a heat-curing mold rebound ace court 
layer are mentioned as another layer. The construction material of a rebound ace court layer is 
divided roughly into the organic resin system and silicone resin system which make acrylic resin 
and urethane resin a subject. Moreover, it is also possible by adding an above-mentioned 
antistatic agent, coloring matter, etc. in a rebound ace court layer to give an electromagnetic 
wave shielding function, an antistatic function, an infrared electric shielding function, and a color 
tone amendment function. Furthermore, in a rebound ace court layer, the particle of a large drop 
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child system (1 micrometers or more) can be added, and the function of AG (anti— glazing) can 
also be given. If the refractive index of a rebound ace court layer becomes high, a refractive- 
index difference with the low refraction hardening coat formed on it becomes larger, and low 
reflexibility and high permeability can be attained more. It cannot be overemphasized that can 
add an antistatic agent and coloring matter on a base material film, and the same function can be 
given. 

[0091] Moreover, in the coating-material constituent of this invention, when using silicone resin- 
M (especially the partial hydrolysate or hydrolyzate of 4 organic-functions alkoxysilane) as a 
matrix formation ingredient, in order that containing a silane coupling agent and a metallic-oxide 
(especially Si02) particle in the layer [ directly under ] of a coat may raise adhesion with a 
hardening coat, it is desirable. Of course, it cannot be overemphasized that that the binder 
component of the layer located directly under a coat is silicone system resin makes adhesion 
raise. 

[0092] Moreover. 1 or the layer beyond it may be formed on the coat formed with the coating- 
material constituent of this invention, in order to make stain-resistant [ surface ] (water- 
repellent: — easy — clean) give, specifically, the hydrophobic layer formed by water-repellent 
finish of the fluoridization. water-repellent siliconization, etc. is mentioned. There are the 
approach of applying a fluorine system and a silicone system coupling agent and the approach of 
making it adhere by vacuum evaporationo in a water-repellent finish. The thickness of the 
hydrophobic layer needs to set all to 50nm or less so that there may be no effect in an echo and 
a transparency property. Moreover, in order to make stain -resistant [ surface ] (resolvability. i.e., 
a self clean function) give, as for the formation approach, the liquid method of application, 
vacuum deposition, a spatter, and a CVD method are mentioned that what is necessary is just to 
form the coating layer containing an optical semi-conductor. Even in this case, it is necessary to 
set that thickness to 50nm or less so that there may be no effect in an echo and a light 
transmission property. 

[0093] Moreover, in order to raise the transmission of a transparent electrode, it may be 
desirable to form a coat with the coating-material constituent of this invention between a 
transparent electrode and a base material. Generally, although a transparent electrode consists 
of ITO and IZO, any of vacuum evaporationo. a spatter, and spreading (spreading of the coating- 
material constituent which ITO or an IZO particle distributed in the binder) are sufficient as that 
formation approach, in this case, there is no limit in the thickness of a transparent electrode, and 
thickness from which required resistance is acquired can be chosen to the application of a 
transparent electrode. 

[0094] furthermore, it excelled in forming a high refractive-index layer on the coat formed with 
the coating-material constituent of this invention — an increase — an echo — the film (namely, 
film with many light reflexes) — it can form, if the laminating of the coat and high refraction layer 
(with ingredient definition and no definition of the formation approach) by this invention coating- 
material constituent is carried out one by one on [ various ] a reflecting plate base material and 
the outermost front face becomes a high refraction layer — an increase — an echo — the film - 
- it becomes. 

[0095] In addition, in case a coating-material constituent is applied on the surface of a base 
material, it is desirable to wash the front face of a base material a front so that a coat may be 
formed in homogeneity, or so that the adhesion of a coat and a base material may improve. As 
the approach of front washing, alkali cleaning. ****-ized ammonium washing, plasma washing (the 
reduced pressure plasma and the atmospheric pressure plasma are included), UV ozone washing, 
cerium oxide washing, washing by corona discharge, etc. can be mentioned. 
[0096] Moreover, in applying a coating-material constituent on the surface of a base material, 
especially the approach is not limited, but For example, brush coating, a spray coat, immersion 
(DIP coat), a roll coat, A gravure coat, a micro gravure coat, a flow coat, a curtain coat, The 
various usual methods of application, such as a knife coat, a spin coat, a table coat, a sheet coat, 
a sheet coat, a die coat, a bar coat, a reverse coat, and a cap coat, the approach of applying in 
the shape of [ using an ink jet coating machine ] a pattern, etc. can be chosen. 
[0097] After drying the coat formed on the surface of the base material, heat-treating to this is 
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desirable. By this heat treatment, the mechanical strength of a coat can be raised further. 
Especially the temperature in the case of heat treatment is not limited. In addition, the coat after 
heat treatment is called "the hardening coat (hardenedcoating)" through this description in the 
semantics of the coat which became hard. 

[0098] In the coating-material constituent of this invention, dilution thinner is used with a hollow 
particle and a matrix formation ingredient, the coating-material constituent is applied to a base 
material, and after forming the coat which has siloxane association by forming a paint film and 
drying, the coat which removes an unnecessary substituent etc. and is substantially formed from 
Si02 (refractive index 1.47) can be formed by heat-treating under an oxidizing atmosphere. 
Moreover, the field where the stability of a matrix improved, and the mechanical strength 
improved, and the substituent existed by such heat treatment is changeable into an opening. 
Furthermore, it can be made to reach to final mechanical reinforcement by heat treatment for a 
short time. 

[0099] It is necessary to process such heat treatment at an elevated temperature 300 degrees 
C or more about a certain kind of silicon compound, and in heat treatment of temperature lower 
than it, into a hardening coat, an unreacted radical, for example, an alkoxide radical, can remain, 
and a refractive index may be reduced to 1.47. However, about another silicon compound which 
is mentioned later, there are dramatically few 100-300-degree C radicals on which low- 
temperature heat treatment also remains comparatively, for example, and it is possible to attain 
1.47, the refractive index near it, or 1.47 or less. 

[01 00] for example, the case where a coat is formed using the coating-material constituent 
which uses silicone resin-M formed from 4 organic-functions alkoxy resin as a matrix formation 
ingredient — low temperature — 100-300 degrees C is more preferably heat-treated at 50-150 
degrees C for 5 to 30 minutes. Thus, since an equivalent mechanical strength can be 
substantially obtained with the case where it heat-treats at an elevated temperature even if it 
heat-treats at low temperature, it becomes possible in this case to reduce the formation cost of 
a coat. Moreover, it is lost like [ in heat treatment by the elevated temperature ] that the class 
of base material is restricted. And since thermal conductivity is low in the case of a glass base 
material, lifting and cooling of temperature can take time amount and heat treatment by the 
elevated temperature can speed up a process speed conversely by heat treatment by low 
temperature to a process speed becoming slow, more for example. 

[0101] Moreover, although the thickness of the coat formed on the surface of a base material 
can be suitably chosen according to an activity application, the object, etc. and is not limited 
especially, in order to control that a crack occurs on a coat, the range of 0.01-0.5 micrometers 
is more desirable [ thickness / its range of 0.01-10.0 micrometers is desirable, and ]. 
[0102] A deer is carried out, and if the coating-material constituent concerning this invention is 
used, the coat which has a low refractive index can be formed easily, although it changes with 
the classes and amounts of an ingredient to be used, if the coating-material constituent of this 
invention is used — the refractive index of a coat — general — 1.10-1.40 — it is preferably set 
to 1.25-1.35. for example, the case of the coating-material constituent which uses a hollow silica 
particle (coat ingredient: silica) with 5-1 Onm [ in coat thickness ], and a pitch diameter of 30- 
100nm as a hollow particle, and uses 4 organic-functions silicone resin-M as a matrix formation 
ingredient — the refractive index of a hardening coat — 1.10-1.40 — desirable — 1.10-1.35 — 
it is more preferably made to 1.20-1.30. [ for example, ] 

[0103] The coat which can be formed with the coating-material constituent of this invention is 
suitable for an acid-resisting application. For example, when the refractive index of a base 
material is 1 .50 or less, it is effective for a refractive index to form 1 .50 or more coats in the 
front face of this base material, and to make this into the middle class and to form the coat by 
the coating-material constituent concerning this invention in this middle class's front face 
further. The coat for forming an interlayer can be formed using a well-known high refractive- 
index ingredient, and the difference of a refractive index with the coat by the coating-material 
constituent which is applied to this invention with [ this interlayer's refractive index ] 1.50 [ or 
more ] becomes large, and the acid-resisting base material excellent in acid resistibility ability 
can be obtained. Moreover, in order to ease coloring of the coat of an acid-resisting base 
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material, an interlayer may be formed in two or more layers from which a refractive index differs. 
As an application of acid resisting, the application to the mirror of a display, various lenses (the 
outermost surface, a light filter, protection filter, etc.), and an automobile and glass (inner surface 
of a rearview mirror, a windshield, side glass, and rear glass etc.), the glass for the other cars of 
those, building-materials glass, a screen, etc. can be mentioned, for example. Therefore, this 
invention also offers these articles that have the coat formed with the above-mentioned 
coating-material constituent as a paint article. 

[0104] Moreover, as a special acid-resisting application, although photolithography is generally 
used for pattern formation, such as semiconductor circuit formation, formation of a light filter, 
and a transparent electrode, ultraviolet laser is used as the light source for more detailed pattern 
formation. An antireflection film is needed in order that detailed-ization of a pattern may do [ the 
reflected light of ultraviolet laser ] an adverse effect. Since the coat obtained with the coating- 
material constituent of this invention can also be applied and especially the above-mentioned 
silicone range as a hollow silica particle and a matrix ingredient does not have absorption in an 
ultraviolet area, such a coat is effective in the outstanding detailed pattern formation. 
[0105] Moreover, the coating-material constituent concerning this invention can manufacture 
components, such as an LED back light of the liquid crystal display excellent in the ejection 
effectiveness of light, an organic electroluminescence (electroluminescence) back light, and 
inorganic EL back light, a fluorescent substance light emitting device, etc. by applying this to 
transparence base materials, such as glass, forming the coat of a low refractive index, and 
forming the transparent electrode layer represented by ITO on this front face. Thus, this 
invention can also offer the component which has the coat formed with the above-mentioned 
coating ingredient as a paint article. 

[0106] Moreover, the coating-material constituent concerning this invention applies this to 
transparence base materials, such as glass, forms the coat of a low refractive index, and can use 
it for the application which raises the permeability or reflection factor of light which penetrates a 
base material. There are for example, the substrate for touch panels, the improvement films in 
back light unit components (for example, light guide plate, cold cathode tube, reflective sheet, 
etc.) liquid crystal brightness (for example, prism, a transflective film, etc.), a solar-battery 
outermost surface member, a lighting lamp, a reflective lens, a LCD light filter, various reflecting 
plates, the magnification laser light source, etc. in such an application. Thus, this invention can 
also offer the article which has the coat formed with the above-mentioned coating ingredient as 
a paint article. 
[0107] 

[Example] Hereafter, an example explains this invention concretely. In addition, unless it refuses 
especially, all the "sections" expresses "% of the weight" altogether except for the total light 
transmission, the reflection factor, and the rate of a haze which mention the "weight section" 
later"%." Moreover, by GPC (gel permeation chromatography), using "HLC8020" of TOSOH 
CORP. as a measurement machine, with standard polystyrene, weight molecular weight creates a 
calibration curve and measures it as the reduced property. 

[0108] The methanol 356 section was added to the <example 1> tetra-ethoxy silane 208 section, 
the water 18 section and the hydrochloric-acid water-solution 18 0.01 -N section ("H20" / 
"OR" =0.5) were added further, DISUPA could be used, this was mixed, and mixed liquor was 
obtained. Silicone resin which agitated this mixed liquor in 25-degree-C thermostat for 2 hours, 
and adjusted weight average molecular weight to 850 - M (A) was obtained as a matrix formation 
ingredient. 

[0109] Next, it is a hollow silica IPA (isopropanol) distribution sol (20 % of the weight of solid 
content) as a hollow silica particle. The product made from industry is used, the first [ an 
average of ] particle diameter of about 35nm, the coat thickness of about 8nm. and a catalyst — 
formation — It is silicone resin about this. - In addition to M (A), on solid content criteria, a 
hollow silica particle / silicone resin-M (condensation-compound conversion) blends so that a 
weight ratio may become 70/30. Then, the coating-material constituent of this invention was 
prepared by diluting with a methanol so that total solids may become 1%. 

[01 10] Soda lime glass which carried out polish washing by the cerium oxide particle beforehand 
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after leaving this coating-material constituent for 1 hour (the thickness of 1mm) Apply to the 
front face of a top side (a field, refractive index which are not in contact with melting tin with a 
float glass process: 1.54) by the wire bar coating machine, and a paint film with a thickness of 
about 100nm is formed in it. After having left it for further 1 hour, drying and obtaining a coat, 
the coat was heat-treated under the oxygen ambient atmosphere for 10 minutes at 200 degrees 
C, and the hardening coat was obtained. 

[0111] In the <example 2> example 1, a hollow silica particle / silicone resin-M (condensation- 
compound conversion) prepared the coating-material constituent like the example 1 on solid 
content criteria except having blended so that a weight ratio might become 80/20. 
[0112] And this coating-material constituent was applied like the example 1, it dried, and the 
hardening coat was obtained by [ that ] carrying out a postheat treatment. 
[0113] In the <example 3> example 1, a hollow silica particle / silicone resin-M (condensation- 
compound conversion) prepared the coating-material constituent like the example 1 on solid 
content criteria except having blended so that a weight ratio might become 90/10. 
[0114] And this coating-material constituent was applied like the example 1, it dried, and the 
hardening coat was obtained by [ that ] carrying out a postheat treatment. 
[0115] In the <example 4> example 1, a hollow silica particle / silicone resin-M (condensation- 
compound conversion) prepared the coating-material constituent like the example 1 on solid 
content criteria except having blended so that a weight ratio might become 80/20, using a hollow 
silica IPA distribution sol (20 % of the weight of solid content, the first [ an average of ] particle 
diameter of about 60nm, the coat thickness of about 15nm, made in [ industrial ] formation 
[ Catalyst ]) as a hollow silica particle component. 

[0116] And this coating-material constituent was applied like the example 1, it dried, and the 
hardening coat was obtained by [ that ] carrying out a postheat treatment. 
[0117] In the <example 5> example 1, a hollow silica particle / silicone resin-M (condensation- 
compound conversion) prepared the coating-material constituent like the example 1 on solid 
content criteria except having blended so that a weight ratio might become 80/20, using a hollow 
silica moisture powder sol (20 % of the weight of solid content, the first [ an average of ] particle 
diameter of about 15nm, the coat thickness of about 3nm, made in [ industrial ] formation 
[ Catalyst ]) as a hollow silica particle component. 

[0118] And this coating-material constituent was applied like the example 1, it dried, and the 
hardening coat was obtained by [ that ] carrying out a postheat treatment. 
[0119] In the <example 6> example 1, a hollow silica particle / silicone resin-M (condensation- 
compound conversion) prepared the coating-material constituent like the example 1 on solid 
content criteria except having blended so that a weight ratio might become 80/20, using a hollow 
silica moisture powder sol (20 % of the weight of solid content, the first [ an average of ] particle 
diameter of about 50nm, the coat thickness of about 5nm, made in [ industrial ] formation 
[ Catalyst ]) as a hollow silica particle component. 

[0120] And this coating-material constituent was applied like the example 1, it dried, and the 
hardening coat was obtained by [ that ] carrying out a postheat treatment. 
[0121] The coating-material constituent was prepared like the example 2 except having added 
this 1% by Zr02 conversion solid content to the total solids of a coating-material constituent 
using further Zr (OC4H9)3 (C5H702) as a <example 7> organic zirconium component. 
[0122] And this coating-material constituent was applied like the example 2, it dried, and the 
hardening coat was obtained by [ that ] carrying out a postheat treatment. 
[0123] On solid content criteria, a <example 8> hollow silica particle / silicone resin-M 
(condensation-compound conversion) blends so that a weight ratio may become 80/15. 
furthermore — as the silica particle by which the cavity is not formed in the interior of a coat — 
a silica methanol sol (the Nissan Chemical Industries, Ltd. make — ) Trade name "MA-ST": The 
coating-material constituent was prepared like the example 1 using the mean particle diameter of 
10-20nm except having added this 5% by Si02 conversion solid content to the total solids of a 
coating-material constituent. 

[0124] And this coating-material constituent was applied like the example 1, it dried, and the 
hardening coat was obtained by [ that ] carrying out a postheat treatment. 
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[0125] The coating^material constituent was prepared like the example 8 except having added 
this 1% by Zr02 conversion solid content to the total solids of a coating-material constituent 
using Zr (OC4H9)3 (C5H702) as a <example 9> organic zirconium component. 
[0126] And this coating-material constituent was applied like the example 8, it dried, and the 
hardening coat was obtained by [ that ] carrying out a postheat treatment. 
[0127] The methanol 356 section was added to the <example 10> tetra-ethoxy silane 208 
section, the water 126 section and the hydrochloric-acid 18 0.01 -N section ("H20" / "OR" 
=2.0) were added further, DISUPA could be used, this was mixed, and mixed liquor was obtained. 
It is silicone resin by agitating this mixed liquor in 25-degree-C thermostat for 2 hours, and 
adjusting weight average molecular weight to 4000. - M (B) was obtained. 
[0128] Next, it is a hollow silica IPA distribution sol (20% of solid content) as a hollow silica 
particle component. The product made from industry is used, the first [ an average of ] particle 
diameter of about 35nm, the coat thickness of about 8nm, and a catalyst — formation — 
Silicone resin - The coating-material constituent was prepared by a hollow silica particle / 
silicone resin-M (condensation-compound conversion) adding on solid content criteria, to M (B), 
so that a weight ratio may become 80/20, and diluting with a methanol so that total solids may 
become after that at 1%. 

[0129] And it applied to the front face of the soda lime glass (the thickness of 1mm, top side) 
which carried out polish washing by the cerium oxide particle beforehand after leaving this 
coating-material constituent for 1 hour by the wire bar coating machine, the paint film whose 
thickness is about 100nm was formed, after leaving it for 1 hour and drying, the coat was heat- 
treated under the oxygen ambient atmosphere for 10 minutes at 200 degrees C, and the 
hardening coat was obtained. 

[0130] The methanol 356 section was added to the <example 1 1> tetra-ethoxy silane 208 
section, the water 126 section and the hydrochloric-acid 18 0.01 -N section ("H20" / "OR" 
=2.0) were mixed further, DISUPA could be used, this was mixed, and mixed liquor was obtained. 
It is silicone resin by agitating this mixed liquor in 25-degree-C thermostat for 2 hours, heating in 
60-degree-C thermostat for 20 hours, and adjusting weight average molecular weight to 6000. - 
M (C) was obtained. 

[0131] Next, it is a hollow silica IPA distribution sol (20% of solid content) as a hollow silica 
particle component. The product made from industry is used, the first [ an average of ] particle 
diameter of about 35nm, the coat thickness of about 8nm, and a catalyst — formation — 
Silicone resin - The coating-material constituent was prepared by a hollow silica particle / 
silicone resin-M (condensation-compound conversion) adding on solid content criteria, to M (C), 
so that a weight ratio may become 80/20, and diluting with a methanol so that total solids may 
become further at 1%. 

[0132] And it applied to the front face of the soda lime glass (the thickness of 1mm, top side) 
which carried out polish washing by the cerium oxide particle beforehand after leaving this 
coating-material constituent for 1 hour by the wire bar coating machine, and the paint film whose 
thickness is about 100nm was formed, after that, it was left for 1 hour, dried, and the coat was 
obtained, it heat-treated for 1 0 minutes at 200 degrees C after that, and the hardening coat was 
obtained. 

[01 33] The coating-material constituent was prepared like the example 1 1 except having added 
this 1% of the weight by Zr02 conversion solid content to the total solids of a coating-material 
constituent, using Zr (OC4H9)3 (C5H702) as a <example 12> organic zirconium component. 
[0134] And this coating-material constituent was applied like the example 1 1, it dried, and the 
hardening coat was obtained by [ that ] carrying out a postheat treatment. 
[0135] The methanol 356 section was added to the <example 13> methyl triethoxysilane 178 
section, the water 90 section and the hydrochloric-acid 18 0.01 -N section ("H20" / "OR" =2.0) 
were mixed further, DISUPA could be used, this was mixed, and mixed liquor was obtained. It is 
silicone resin by agitating this mixed liquor in 25-degree-C thermostat for 2 hours, and adjusting 
weight average molecular weight to 800. - M (D) was obtained. 

[0136] Next, it is a hollow silica IPA distribution sol (20% of solid content) as a hollow silica 
particle component. The product made from industry is used, the first [ an average of ] particle 
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diameter of about 35nm, the coat thickness of about 8nm, and a catalyst — formation — 
Silicone resin - The coating-material constituent was prepared by a hollow silica particle / 
silicone resin-M (condensation-compound conversion) adding on solid content criteria, to M (D), 
so that a weight ratio may become 80/20, and diluting with a methanol so that total solids may 
become further at 1%. 

[0137] And it applied to the front face of the soda lime glass (the thickness of 1mm, top side) 
which carried out polish washing by the cerium oxide particle beforehand after leaving this 
coating-material constituent for 1 hour by the wire bar coating machine, and the paint film whose 
thickness is about lOOnm was formed, after leaving it for further 1 hour and drying, the coat was 
heat-treated for 10 minutes at 200 degrees C, and the hardening coat was obtained. 
[0138] In the <example 1 of comparison> example 2, the coating-material constituent was 
prepared like the example 2 except having used the silica methanol sol (the trade name by 
Nissan Chemical Industries. Ltd. "MA-ST": mean particle diameter of 10-20nm) instead of the 
hollow silica particle as a silica particle by which the cavity is not formed in the interior of a coat. 

[0139] And this coating-material constituent was applied like the example 2, it dried, and the 
hardening coat was obtained by [ that ] carrying out after treatment. 
[0140] The rate of a compounding ratio in the coating-material constituent of the above- 
mentioned examples 1-13 and the example 1 of a comparison is shown in a table 1 
[0141] 

[A table 1] 
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[0142] About the hardening coat obtained in above-mentioned examples 1-13 and the above- 
mentioned example 1 of a comparison, total light transmission, the reflection factor, the rate of a 
haze, the refractive index, and the mechanical strength were measured, and the performance 
evaluation of a hardening coat was carried out. 

[0143] (Total light transmission) The spectrophotometer ("U-3400" by Hitachi) was used, and 
total light transmission with a wavelength of 550nm was measured. 

[0144] (Reflection factor) The spectrophotometer ("U-3400" by Hitachi) was used, and the 
reflection factor with a wavelength of 550nm was measured. 

[0145] (Rate of a haze) It measured using the hazemeter ("NDH2000" by Nippon Denshoku 
Industries). 

[0146] (Refractive index) After observing the glass fracture surface with the scanning electron 
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microscope and measuring the thickness of a hardening coat, the refractive index was drawn by 
the ellipsomter (product made from ULVAC "EMS-1"). 

[0147] (Mechanical strength) The hardening coat front face was ground against steel wool #0000, 
and the mechanical strength was judged on the generating level of the crack generated on a 
hardening coat. 

[0148] A: A crack does not occur. 
[0149] B: A crack occurs slightly. 
[0150] C: A crack occurs. 

[0151] D: Many cracks occur (milkiness or exfoliation). 

[0152] Each above-mentioned test result is shown in a table 2 

[0153] 

[A table 2] 
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[0154] As seen in a table 2, it is checked being [ 1-13 ] examples and that the total light 
transmission of each especially thing of examples 1-12 is high, and a reflection factor and a 
refractive index are low. Moreover, excelling in the mechanical strength dramatically is checked 
about the thing of the example 7 containing an organic zirconium, the example 8 which uses 
together a hollow silica particle and the silica particle by which the cavity is not formed in the 
interior of a coat, and the example 9 which uses together a hollow silica particle and the silica 
particle by which the cavity is not formed in the interior of a coat while containing an organic 
zirconium. 

[0155] It seldom changes to the thing of examples 1-13 about the rate of a haze of the example 
1 of a comparison. Like an example 13, when the organosilane which can be 3 organic-functions 
hydrolyzed is not used, as compared with the examples 1-12 using the organosilane which can be 
4 organic-functions hydrolyzed, total light transmission is low and deficient in a mechanical 
strength to the top where a reflection factor and a refractive index are high. The total light 
transmission of the thing of the example 1 of a comparison which does not use the hollow silica 
particle is low, and a reflection factor and its refractive index are dramatically high 
[0156] 

[Effect of the Invention] This invention can reduce the refractive index of the coat which applies 
a coating-material constituent to a base material, and is obtained by drying as mentioned above. 
Silicone resin-M by which the matrix formation ingredient of this invention is especially obtained 
from the partial hydrolysate and/or hydrolyzate of the organosilane which can be 4 organic- 
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functions hydrolyzed which are expressed with SiX4 (X is the substituent which can be 
hydrolyzed), When the hollow silica particle by which mean particle diameter is 5nm - 2 
micrometers, and the cavity was formed in the interior of a coat is included, while being able to 
reduce the refractive index of a coat When forming a matrix by such silicone resin-M, even if it is 
the case where high temperature processing of the coat is not carried out, a mechanical strength 
can be secured by low temperature treatment. 
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ZblzX^X. EWR»jhtti8t#TV^. *LT. .1*1 

tfhA® («/MK) **/jN§<$:&Ck#*nA>ftT^6„ 
V—fffJxmt (JSff^l .54) cOSIffil;:/! 

r$>«,vs-7;^D«Sflg (Stff*i .34) fcfflvvc 

mznhfcibiztemtkismifrmtmm t ^co^mm 
iz-^mmmtmm^'.amx'h^tz. l*»u ^-^u* 

ottJlJ: 0 b J: 0 ftvVBilf***rr ;t*< 

MBW4:tfcJ:->T. 1 JI»*TRWfi&jLtt«fcm 
±§-*i.ik* i T'#i.k«af#$ixl»„ RffKihtt 

ffifcrS'JoS^^k^O, lOfcOJfttee* 

36* 0 . i "5«ufeR«l»jhe«t»S i k Stl 
[0 0 04] bZ.hX\ t*—7)V*vm&X*)l>fe\->m 
1-2336 1 1 ^ffi ( ^pft3tffiR 1 ) IZ&mZtlX^ 

ttl. 3 0JJl.Tt=:T&l)kie»SilTV%S. Zfflko* 

ata^tv hv? xBmttmwzftmzitxnt>tiz> 3 

[00053 

[#ff^tSRl] #112 0 0 1 -2 3 3 6 1 l^$g 
[0006] 

ikS«i-HRWC»I^<tT^S*^ J: 



[0007] *fMWi±E<Ojftifc«*T . ^SS^fe 

immmztt&mz&&&?&t:#>izimmz 

k-ri.fcOTS)«.. 
[0008] 

-r&izi±v h »j ? *&mtmtf&ii9n~? h u ?*£jb* 
Jt. ztitzg-j^xmizmtiWb&b. mmmftiSiz 

&t%>WR*Bf8X't< h £ k iJUBSfifc. 
[0009] «SoT. k 

Bfmmii&nwco-? h v-rxzBm-h z t Mi 

Uttt^Hi^ >f 7-k UTffttL, vb'J ?x&f$Mm 

■5jfi«^f*^« (mar*. 3r&?S!pfo tjwifs-e- 

)^i:S^^ILr^#^i^-g.1«Jlk LXco ryj/U&mtj ifi 
J: a ic^fci LTUTt< $> ^ ^ia^jfiw i o izitc 

LX$Z8rt-Z>z\blz£^XBf8.Zti&1&.mz}5\,^X. v 
h U 7 x k +£'«iffcfk «H<0«IMi5(=SI»3W«Ei-* 

Sk LXWlo. 

[ooii] iMcommco&mzi&Lxii, v h u 
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L%<xi>*\>\ *<?>£o%^mt:^m. mum 

SEflrt"*. &*ikJ4. W:±oTMU:ifi^* 

rgfe^rJKj fcfcnMO . *»5!tf>3--x* v 

[0012] _B£<7)J: a te. *&Hjj£;fcv vc r ^7LW^ 
vhvnj k<4. *Mo^-f^/SMft^ffl 

x^^*tjfc«tfvhu^xt»«^6tma* (hp 

L<*4 0. 7 5J2TFC*9* mtlfO. 5 0 — 0. 7 5 

■eft*. znm&it. mmtfi±j&<n rmo&mi t 

[0 0 13] 7hy?xM«fll:«):otMSh67 

i4*£ ^ U * tKH^F k ^*m«tt36*+» Wi«rv * d k ifi 
14. -JRWtc*^^y*t»5e : fkco«^ffl1t^m<. n 

[ooi4]^ 7h'j ? ^mmtmtfms&zm. lxz 
iinwbVfMzmmt&^fi-xj*^ \,rtti<7>m 

sWRWfc J: /* fctttt^T &<lk tdSH L T ^TLflfll 



vvt««#*<oa*3£i«k Lxm&*#-xj±£mm-t 

J»i>mmX'Z$>. SEfcrli* *?hynMffl«t 

*.*«) umzmm-tzzttfTZh. 2<%7€mm<om 

[0 0 15] *«BHte»V^T. r *5ISfj k*4. *h 

tasK^ift^asf^ii, i. 2 0-1. 4ot*i>^ 

ff4L<l. 2 0-1. 3 5T*6eO#ii3#*U\ 
SL +£»&^®Jfr*fcL ^12001-23361 

SlJ^^hSttff 2 L<(4 5-2000nm. J: Off 
£L<J42 0 — 1 OOnmtiS. WROtfWk LT 
(4. £HRttffik S/y**Wff4U*. «Wi 

UTJ4. ffilitfWBB2 0 0 1-23361 1 ^Wizm 
[0016] *S^^R««ft&»fig^*»»k LT 

tt, iOSfkWCcii. sio 2> Si ox. Tio 2 , 

TiOx, Sn0 2 , Ce0 2 . Sb 2 O s , I TO. 

ato. a 1 2 o 3 ^mmmttMzti^cotf'm* 

mimxfo->Xi> jiSj s SiOxii BMk»H«+ 
T«figL^*&tc. S i 0 2 k«r6fc^#*LV^. 

[0017] *^3-f -f >7ttm&®}C0 1 OCT)® 

I&tt^<kt0. 0 5, #*L<«^*< kt>0. 1 

Wftv^ffiK, Witfl. 35—1. 5 0tft4 
C036*»fcff 4 LV^. MoSI«T«. *Sfa»^<0H5f* 

<. i<ifeo^tt^<kt,0. 10. #4 

L<«^<kt>0. 15t*S.«, r^^yuA^ 
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[0 0 19] 

[0020] ^HHOn-T- -r vrnmm&n 1 ocO® 

tWtt, n * If y&-£ £ & imit^ty) (fMtofc 
#> rg*flA«i ( 1 ) j fcDMO T$>&i)\ *6v^4± 

r ^-fb^ (2) j i:Df^) t**. &m<7>m 

Tfc dti^^^b^^i ( l ) ( 2 ) KfcL 

[002 1] *fMBtf)=i-x ^ x^W«**te*$v^Ttt 
fflTS&MMb^HifcLTIi. HB* (A) : 
[0022] 

[fcl ] 

R'nSiY, n (A) 

[0023] Ri «RI— X(i*«comit L< 

tt^S&OftXR 1 - 9 CO 1 flff«ft**ax»±7 x ^/U 

[0024] JilEHR* ( A ) X'$kZtlZ>to*.$tW*Sm 

WM<o-m<7)mt*mm$:^L, mm. *^/us. x 

'V^/US. ;t?fvUS&£V)T/U3r/US ; i"7u 

3-:7x~/U7X?e/US&k'or^/u^/US ; 7x^1/ 
S. h »J )Vmv> i 3 3:T L> -/US ; b*-/USs T U /US 

3, 3, 3-h i ;7/U^orotf/U7t;c7)J;'3 

/US. r-^'J^K^y/ot/H, 3, 4-xtf*^ 
S^o^^/Ux^/US. r-^/U^7"hrobVUS^ 



— 4<7)T/Mr/US. 7x-/US#Jff£ U\ 
[0025] lD*»»RreW««^Yi: LT iir/Un* 
>-S. T-feb^ri/S. ^yAi (-0-N = C-R 
(R* ) K xy^i^S (-O-C (R) = C (R'> 

R" ) . r^ys, T^s^i/m (-o-n (r) 

R' ) . KS (-N (R) -C (=0) — R' ) (d 
/itcoStCfeV^T. Rs R\ R" mm. *ti? 

[00 26] Z<n£5%^4m&*fr#S>>?>'bl, 
Ttt. ±IBHR* (A) +<0n*«0 — 2c0fi»T*6. 
v 7 -. xh^-^# / i'tb14^0T/Ua^r>'> / 7>' 

[0027]^:, n = 0cOT'N^r/Ua^r>'>'^yi: 
SrW^TS. n= \<F>*)ViJ/ b VTlVa^i/i/^yt 

=^^>. ^f^h'J^fVro^yy^y, 7x-;l/ 

h'jyh^yy7>, 7x-^h'JXh^fy^7^ 
3, 3, 3 - h 'J 7;^nrne^h h^yy7 > 
•fcWSTS*. n = 20yWyy7;^^ 

yy7>hUil i?*^)\sitXY*isi<>y>* + 
^yXb^yy7y, y7x-/pyy b^yy7>, ^ 
7x^yXb^yy7y, yf^7x^y'y 

[0028] *»a-f ^ y?tfmmico~? bu? 
it&fo) ttch* ^t, tofcttM^mw&m&xif* 

mm^m^ixh^cry^^ £ ^ 20^|i) ittiim 

x ^ ^> ri t mm* tz \m<mm<nm^it-£tyi tm&tx 

[0029] 1 ocOffi«"Ctt. 4 y?Vi 

m&mz&^x. -?bv?xBj&ttmbLxmm*t$>z. 

HBfc* ( l ) : 

[0030] 
[ft 2] 
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X 1 
I 

X 2 -S i -X 3 ^ (1) 

I 

X 4 

[003 1] (^*. fflSSXi . X2 ^ X3 ^it/X 

mtfrmm, or (Ri$im<nmkfcmmx'h&) x-m. 

( l ) j fcPMO . i^^^^b^ am. ±IES 

mit&m (2) KfflSU ^<H2o, #i L<te 

fi£*ffltt. isJXt&fa ( 1 ) co^< t \>\r><r>r)V 
zx * >>)i&mn?kftM § *iT i > * i> <vt #> o T hi v * . 

[0032] JJ0OBWC«s 7h»J ?ABf&&mt LX 

(ommfc&faii* ±Mis?>V£%m ( i ) (5oi«*fcji 

JfcLT r (dfij ) yo^fy^ ( l ) j fcDfcfc) t 

*Wfr&»tt. Jiiesawfc^ft ( i ) tefi&th. zcd 

(XV ) yodftMt^lft ( 1 ) (4. ^5r<tt2oco 

y) xn*^>^fr&«jS: r (sKU) ^n^>-fb£ft 
( 2 ) j fcofciO . *<z>*£\ CIO ) v-o^tfy 

[0 0 3 3] ±3&<0>>7>>fc&m ( 1 ) (sfr 
y) ^n^^fc&is (2) tt s r;U3*^/i^Sr*rr 

<Mr$-*w ^ossm. ^^^o^^wb-g- 

ft ( 1 ) fcJztf (tf*y ) ^u^V^ft (2) t>, 3 

y ) ^o^^L^tt ( i ) r^n^r^Sfcit// 



[0 0 34] ^coid^. i/7>it&m ( 1 ) fcJ;Z/ 

(**y ) yn^twk^ft ( 2 > mgiLx&nmv) 
v h y 9 x *mfSL*?hW. mmm^mm. t tz&w& 
mtfT)va*ism<ni%^\±*ixmu*ttM\,x^^& 
Tk^ati. mmit&tom±<7>m&i,z£ saw* *> st 
tmz. mmzm^^-rizmfr-tzhcDi^ m*ti&b 

[00 3 5] i^iaSr^WL^ft (1) (4^0*-? 

3 0 0-CJ>&CO**#4L<. 10 0 — 200 
T&£tf>#J:D#£Ll^ ifc, _t^co (^y) 
V-yfc&fa ( 1 ) fcitf ( 2 ) (4. 86«aKo®aW5l 

— 20 0 0T&£<^f?£L<. 600-1 200tJ> 

3SJKcortj±i3j:Why^x^7L^ (fiD^. vMj; 
x+<!D2»tf>»&) nmnZMtfLL^^Mfttzfoh. 
£tz. <*y ) isv^yft&m ( 1 ) XX/ 

(2) &m&miz±$%mMbmm&mszti%^ 
. * (Dnm^ttMtim 2000 ullt* & <n 

tfffiL<s 3000J3LbT*&^J: , 3»*L<. ffll 
3000-5000tft&. ^^OJ; 3 fc J; 

mz, ^mtLx<vmmmtf'bz<%&fztb. 

[0036] ClOctd^vhy^^^^, Mf4c7) 

& . ±&co xd(rz. a <o&m±tom t Mzmm lxx 

[0037] *»qB^*4 1 ocofflMRTtt. 

^ v^tffflfiEfttt. S i x 4 ( x(4jD7k^^5itg^ i « 

is^y-it^m ( i ) (c#£fi&kso-cj>&, *^jco*f 
tL^ho l-ocommx-te. 3-T4yfttmj&m±. 
s i x 4 (xim*ttM*imttmwMm. m^fnv 
zj * ) x*mz tih 4 wie]Bfcttim&* )v# s is ? 
y<v&Mn*ttMty&v c /xte^m\\*ttMm&m£ i 

x^rrh^u^ym^m-mt^m. 1fr£L<te 
m9&*fflfoLX*mmx~te r^Va-yu^y-Mi 

(SILICONE RESIN-M) j: o % ry'j3 

»yi/^«Mj (i, HRWcc^y3->»iihLT*n 

^t^ft*5 iVMISSrKWc^*. ) Srv h y 7*Bf&M 



* 



!(7) 003-201443 ( P 2 0 0 3 -u=l3H) 



^ ( 1 ) te&&tL&&* yya-yi/yy-M^', ^ 

< yrwBj&wi. *£$m?t Lx^m&mtfs n 

LfcfccO. SD*>. rb7h Hn^yy^y (S i (O 
H) 4 ) SrSWcU ffl^iD**^t{i^iUWcojD* 

*¥^4^JfcMfo2 0 0—200 0T*S<W#a L 
<. 6 00— 1 2 00-C*>*CO*«J:OW*U^ 
[00 38] J^Z)J:9*^y<fr&» ( 1 ) . (?K 
■J ) ^o^^fc^ ( l ) fcitf ( 2 ) . 4fffiJP* 

i o or^ft^JS^twioT#^^^^tifejK^a 

E**JBttft3&*2 0° KTF. L<iil 0° WF (M 

[0039] ±2^y 'J 3-y l/y>-M(l S i X 4 
(X = OR. RtiUlcO^t***) t^SWfh7 
T/ld^s^Vfc. ^/PJt [H 2 0]/[OR]tf 

1. OfiLb. 0-5. 0,jf4L<lil. o 

-3. 0^^:>l>fiO*c7)^ET. ^^VitZltftLKim 

l. 03^<7)^)V)fcX*\$%&MT)Va*i/)vm<n 

200 0JJLbtcUT, vby 7*g#*)gjT*£± 9>h 

— 1 0 0°CT2— 1 OOWplSIRjCS-erTBfacO^Un- 

[0 0 4 0] J^oi^c^y y\si/y-wii, ft 
IzttM. 2 0 0 ObLkcoisV 3-yuyy-M^||,i: 
KSLT . s i x 4 k*t*S?>'^- (Witf^^y- 



(^qrr mumUs f&mt lt^u^ 
. ) dzMLx. 5 mm%a± 2 o m&%aT<n 

S i 0 2 «»^BBB^ ( S i X 4 lz&£ti& S i S 
i0 2 l t Z&m%tL&b{&&Ltzm&COSi0 2 cr>&) b 
Sr&io&M^S i X 4 £JI|ivcjn*##^LT»fe 

Wte#4U\ S i X 4 cofi^5Mi%*SI"Ct4. ±SB 

Sfcv^fca^s&ia^^-tii***)^. ififc, 201 

[004 1 ] *^HB^r?-T" 4 V^Wffi&^fc^T . 

^Wift*^ 0 *<0¥*&t!HP«, JB*f*t4jfcfc:Rgj 
[0042] yy^iilifflmi)»(yx 

^a^K^o*— ( c ) JifE ( a ) Mb 

(B) MbcozMmz&irt&itnZ^o. tmizmti 

whho» 2 ^ y * ^ss^- 1 * 6 aaaco ^ y * 
ftt^o. rtffl^iHsiesLfc+s^y* 

[0043] ^MBt^JVAU 1 ~ 50niru «ft5-20 
3: t iS^w. ^IW5 0nm^gi.|, 

m<nms&w& lx mftm<o{$rFfiVF+ftX'$> %> ts 
j: o tcm i ^ y *mmm& £ r/m 2 >> y * »m & 

l-5 0nm^®Hfc^:i> < |:'3CcfiiKi<. fi 

«WkSfL^?h»w4. *2^y*»awcoif^i4 2o— 

4 0 n m^SEIWlt* ^> . 

[0044] gmizlttQis y *ffi%L z F£MMt& 
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a. tmtznm t x *>^mzm£ tx^&zthfoz 
Ls ^mftcoj&ttz&tbzztk&h. zzx\ mm 
fHWkit ark: <t o t a h § titzmttr-fr h . tm 

ftfcUTtt. A 1 2 0 3n B 2 0 3 . Ti0 2 . ZrQ 2N S 
n0 2 . Ce 2 0 3 . P 2 0 5 . Sb 2 0 3 , Mo0 3> ZnO 

2mxt&immimbLx. Tio 2 -Ai 2 o 3 , t 

&k£PO^#it*U ©^^ffiv^^v-U^^S 
W»4>*i, Z(D^^V^mL^M^Lxnhtih 

' mwmm$imvTmx^ffi±m&iz&tiz>. 

[0045] ±j£Ltz£o l,z*ftmz& ^X*Qi"Vfi 
ISf Of^if g(i 5 n m - 2 m ^KiCJ, 1, 9 5 

mz%h$}$ktf'hz <.mz2um± y ) h^m^m* 
±z^t. mwfttfmmzm<%o . mmm (Anti-G 

lare) tCj; h^fi^ < £oT L£ 3 * #fgBJ!Or7- 

mm-th y *tsa?-co«[^s« 5- 1 0 0 n mo 
m-m± . mmim^mmmmmiz x & w^mt^x 

[0046] _h3£o X o 3r+£S/ y ^tStiiFoasaSrffi 
(1 ^i200 1 -2336 1 1 #^fcf$fflfc:!ea$ 

+s^y*ata^i. zziz^mztiti^mizm^x 

&isV*$m?$:m^&c:bi>X*%&. 

[0047] 4 V^»afig!ftk:*5V^T. 

io^iga-cii, ±ies i x 4 (xmuikftM^mMM 
M>'j?%< t i> 1 at-* b y rxBfSttmb Lxm^ 



L><v4 ^mmfcttmsmx^fis isyy*>x zfztit,z& 
t&uisy*-? h vfx&mtmb Lxm^zm&tit 

[0048] *&m<7) 3— r 4 >^»ffi®fttf>v bV7 
xmmtmb LX«m+&<Mfi#£ U^4Wt^n*#8? 

[0049] 
[^3] 

S i (OR) 4 <2) 
[0050] ±eft?¥* ( 2 ) *CDT)Vzi*is)Vm TO 

r j <7) r r j \±im^m\^mmxhfi\m^zm^ti 
*bsts>&« x+)vm^ ^/um. ywi- 

^yi^^cOcJ: okzwm.<n^<r>xih^x%>X\^. 4v 

[005 1 ] 4&mTfra*isis?y^co4m&\U7kft 
tffl&XfrtfSi'jyim^Xi'Vx—yui/y-Mt: 

fflmt&t,z$>ti~ox&. 4*gmto*ftimm*ji'tfs>> 

Srf#Sfc^>^i±. fifi J F^^S(42 0 0 — 2 0 0 0C7) 
Wmizg>&Zbifi1$* U^. fi«^^ft^2 0 0 J: 

0 t ^ k wmmfch izg&te *ti#t> o . mz 2 0 

*2 0 0 0fiLt3&<*«T*& o tt. tmtZ> 
£ot l ZGPC*m^XWl£?%>ZbWTZ&* 
[0052] -HRWtC 4fW^t^^Vy 
^>-S i X 4 SrjD*^LT»&"r^^i:^J:o^#^ 

fL^^yn-yi/^v-M^, fl^rttofcEJEg. hp 
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b y fxBffitftb LXcDis y a—yuity-M&Zco 
T»/p<i&«dK^ 3 0 0X;£jB;L&^T1!!^LT« 

mmzn ^&mmmv>mffrmzmm®z&&~t <r t 

«*v* # fB>yi#5 0— 3 0 o°c. Witfsox:— i 5 

o*c. ftfc: 5 or— 1 2 O'CCOX 3 Wfc«WffiiBT*?f*) 

[0053] ztiz^m-t t . 4 ^mun^m^m^ 

U ^xjBjfiWHIi. HRWfcrfiiHH^ 0 0 0 
«a«4*-rL«>+»-Ctt*v\ £<0»g\ furl/ 

a*ffl:a^ t <r> t % o . $m#mm mm 14*3 < * 

[0054] Wt*S^li«K8S«8rfMli:^&ffl»c 
ftf!6 0 0-2 0 0 3-yi/5/>-M*« 

coit*36 J «<*o-Ct> (ffiot, SIBILS 
rt^TflET**. *fi2 0 0 0tLt<0y'Ja-yi/y> 

[00 55] JRtttttefcL *IHB<03-f >r yftfmfc 

mtz&^x. *tiaz*ttmm»x*<iSEbL%^ 
mmz&\,\xiz. ^hvrxBt&ttmzm^&iov 

1 0 0rT^^LT#^^S^1^^ffi7K?g^ft4 



ft#2 0* !ff4L<lil 0* (H^±OTK 
(40- ) b%hi><7)$:m^&cQir18-&L^o M0*>. -e<7) 
J; 33r^y n-yi^y-Mfcv h y ?X&mt¥lb L 

it. mmm<r>mttm<n±M*w®^h<7)\m&b%h 

i$&tf$>h. ttz. ^fl2 0 0 0aTcOxU3-yi/ 
yy-MS»^*^li, -bJ80J:3**ft-C*BS*» 
»Wi£«£UCfc. ^®*ffi^Mft(42 0° filTKtt 

h y ? *»«tm t l r 4 imr ;U 3 * x ^ ^ y <7>Sfcfr 

n-yi^y-M£flWfl?-&»&. 
MO#fi^'2 0 0 0 J: < . ^o, iay'J 
yi^^y-M#M^^*«^*Jg««feft^2 0 e J2TF 

3-x-fy^»aKwtcfc«ts+s^y*at 

J3lTfc:2ri>. v-yr7-yuyv-M^^j|^2 
0 0 0J2lT<0*&ML ««tBMfc»H«T'C3 0 0*ca 

t* -f y^f««w:feiti y timtt/is y 3- 

0/4 0fiLhT*v^k. Wta 

[0056] *awH«03— r -f yvmmmiz^x. 
wtft^aji^ h y ^ x&fmfMzm- h majt (ip 

0/7 0-9 5/5tfcl»cO^L<, Witfv-yn 
^y-M^^fi^2 000J;0^:#v^^. 3 0/ 

7 0 — 6 0/4 0T*l.^j:O^L<. x'Jn-^ 
US^y-M^ : f*36«2 0 0 0JilTcO*&«. 7 0/3 
0 — 9 0/ 1 OTfc&OtfJ; 0iSF4 Lv\ 

[0057]^. adW+trS^s+sas^ 

ffi^y^tHa^) eo»J^^i>H^ % tftR*>JB0r*£{K 
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xmmmiz «t ~> xwmnmmm&t: fix? *s ^ 

*<ojfc#>fc:li. 4W#^n*#jg^figT;P:3*^ 

yy<t&fa ( l ) . ftiz4'g&TJi'-3*isis?y*f.0)4 
CBBJgSiiSicDTti&na*, ^^ixSSS^JD**^ 

mm) ±>w$.l\\ z<o£o*mmkLxi±. miz 

Pit, ?x>i, £&#BL i^^I^OVKL «1L 

rot^-yi, ^/i^-zH?, /'J3-;H, 

mm {tsmmm. mm. ^nyy^^yf) . ®tt 
ztia± z mm-t s ; t **t s 4 . r/i/ 3 * ^ h <o sd* 

4 0—10 0'Cc7)^frTT'2 — 100 B*IS|jWCfln*# 

m&$t<ommmtfi$iTLxi&&i.\,\ ±n<7)SM^m^ 

y*-T*. TS>1H<0*j8i8W<0«aiJIJ«l <*fc»i« 

[0059] *I%HBC03— f 4 >-i/«fflfiKWi, ±>fr7) 

•?VV?xmi8M%\ZisA,X-%h. ft. a— r4V7W 

v h y ?*Jgj£*mcD4-3:< fc k»#W&flD*#»a t jg 
£&W*<#£U>^#<b&£fcW;£*»&, 



tcti. *9 J— ;K x?y— ;k >f VTurt;— )i> ( I 
x^x— ^yl^wx^-^y-^U^-yHS^*, y'xf 

y f-;Uxf-/U^r h jj-df i/AMcr) 1 M$> § V 2 atLhcO 

[ 0 0 6 0 ] #fgBJi<Dn-x -f V^Wffi^tfcv^T , 
VhWXSiWflii. JiTFcD 3 OC0®« ( a ) . 

(b) teiy (c) tzjmv%&. 

[0061 ] ( a ) 1 OWiitti, V h y ?X&f8M 
Wi, IMffii^yyit^m ( 1 ) (»^t<ii4WWfe!lD 
*^M!Wtt*^y^9y. J:0*FtL<ii4t«|j!]D* 

fc^tt ( 1 ) ti. n-^^y^WfflJKWSrlHS-r&ia. 

Slffl. *<0flqtTT»&L-Cvhy^^*»iR^-*. 

[0062] ( b > M<ojwrc»i . -7 h y ^ ^ j8i«*m 
14, (^y ) isu*yyte&h ( 2 ) mt t<itm£ 

fiy'j3-yi/y'y-M) T-J>§„ (stf'J ) 

Kt<e«-r*pj. ^^dTx-m^Lx^bu^x^m 

t Lty5Wk^4l ( 1 ) *%*ix-S.±^^®«J; 9* 

[0063] (c ) mzi>o lmmmvu. 
x&m&miz. (*-y > >-v*y->it-&m ( 1 > (#4 

•cabs, itfoifrg-, (^y ) i/o^-9-V'fl:-&* ( 1 ) 
[0 0 64 ] *%Bjcr) a-rjy m®.f&mz i->t, 

» ^ ft ■& . 4«^scfe^te x xf&L* v h y ^ x * 

-e^Pf^til 0 — 9 5%, »4L<(430~8 
0%. i'9iF4L<{i4 0~60%OKHt»-rS. # 

ItitiMttti. V^WM^ftSr^-rSfS 
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JfiT#i. XPS(X-M-*h 

num. mm-^m^m^imi umtmttw & 
as-**. 

COO 6 5] 

[»i ] 

dsx 0 0) -df 

[0067] *^0jcor7-x 4 ^^fffflflEWtt. 

±e ( a ) irx ( b ) h y ^xmmtmi: 

[0068] ttfcff* LV^bttffi(±#»^n-^^ 
2 m (OR 1 ) p (m, P ti0~ 4C0^, nliOXIil, 

is>um (ori ) *ystBag ( r 1 ) *w ( 2 ) hii«coi> 
c 5 h 7 o 2 t*£>&£>o (r-t^r-feh^-MS*) ^ 

C 6 H 9 0 3 T'£>& fc<0 ( x^/UT-fc hTtf- MS*) 
&ZbWX*%i>. R 1 hR 2 LT12\ lo^f* 

fiy'/^-^tU, Zr (OC 4 H 9 ) 4 . Zr 
(OC 4 H 9 ) 3 (C 5 H 7 0 2 ) &tXZr (OC 4 H 9 ) 
2 (C 5 H 7 0 2 ) (C 6 H 9 0 3 ) <O0*>'J?%:<bi>^~ftL 



->x. m&<nmmtmmt:fa±zithzbwx'Z&. t 
tz. zo^-t* yyftmm&^mtizm^Ltimz, 

ztiiimft&mrfo&ioo'CX'&MLX. 

-^ASrffiJpL^V^TffiHSr^T. >Hx£3 0 0T:£II 
* **fflTJ*«yi*fr a «^ t SUM tmgOSfiJgSr^r 

[0069] ttz. #»x;ua-^AcoasanJI«4. Z r 

fcfcTLT. 0. 1-1 0SM%TS>i>Zbifi1ft£LW 
mumffO . 1 fi»%3fc»T«±*«> ? ^3^'>^fc: J: h 

d^aDg&«4B«»H^T. 3 oorcLh^ias <— 

«W£3 0 O'CTJ:^) fcTIBMrr*. 

r?^^^^>c7)ii^(4#^-4S i #S i 0 2 TJ>4fc 
LXcomA. VVT>Vz2*isis?y<?)m%\±^ SiO 
i. B T**&i;LTC0fi») WlBft Zb 

[0070] *»qHc7)3— r 4 >^^»ffl«;«lii. 

^z&ftmt&z bizx^x. Bf&zti&m&wmmm 
ftmz&\±$it&zbtfT%. mzi±* mmw-mitbm 

[oo7i] ±m<ni'V*m?<n&BbLxte. mzm 
ft3o^;py'j#k Lxmm^th^. mzmmzti 
-r^^y^s-^ffl^^d^^T^^. -aitc^^j:^ 

fe?&Zb&X'Z&. 

[0 0 7 2] ZZX\ *t}MSC30>f y^i/VtiZimt 
^m^U±. Z<?>au<i y)\si/V*WzWmftlW\>bL 
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OTfcO. TfJJEiftS:S«K:A*LTfl6ffl'r6 < ri:*f'CS 

>fvro;v-;KiPA) , n-y?y- 

*\syyyn-)vmito* y'xfi/y/ya-;k ^*x 
fi/y/yn-^y y ■T-rto:— t7 Wfco yxf u yy 

va-jummfo. mti/T^byTJua-^wcomim 
wc. ztibcom*mmmi&bffimLT . wux>\ 

Jcisuy. ^^-y s ^7f>Wttx.*fo. »s/f 

[0074] tt:* hp*>. wtkonm 

o. i-3 0it%tl>i> t :^^U\ o. l 



[0075] ttz. ^mi^-Tiyfttm&mii. 
is s fix ^ i) t <^ £ Ma^jirrii a x \ \ 

[00 76]*^n-f^/ll»ll isyy 

x\ 7vmmMtois5y#vy-vyr#ikmmLx& 

t(:i3^77lSy7^77'Jy/ll ttM^SS 
U^x»«*mi:(4*a^L«:^«'3*«a4l,<. 

[ o o 7 7 ] ^ 77'j y^m<r>^wmb 

[0078] 
Ut4] 



CF a CF 3 CH 3 CH 2 S i (OCH 3 ) 3 

C S F 7 - <OCF 2 CF 2 CF 2 ) 24 - (OCF 2 ) 2 -CH 2 CH e - (OCH 3 ) , 
CF 3 

C s F r (OCFCF 3 ) lQ . 24 -OCF 2 COHN-CH 3 CH 2 CH r S i (OCH 3 ) 3 
CHj-CHCH 2 0 (CH 2 ) jSi (OCH,) 3 

CH 2 -CHCH 2 0 (CH 2 ) 3 SiCH, (OCH 3 ) 2 



[0079] mz^ ? y t? v 7*j ynmi 

[0080] *%tWc?>a-r~ < y^WRSmt^ 5fe¥?£ 

imm^zmz&AsX'^xbi:^. mum 



*ffi*c-OH»*»iftLT«ffi*fflK*tti:i-*S»»* 
#4. 
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[0081] mzi&& uyt^ttas^teu. simt 

ytimmmmt wm&*mmm (<?uirr i o 2 
^o^KF-ri^^r. Ti o 2 commxm?J 

^xri/>f <o#&«r rtffitp co»5K*> fe± 

m<ommmm&i/mmm±wm^^rti>. mama 

[0 0 82] ifc. yt^fa$mTzmto~? V 
xfrthtzvrchh. mz^ y^-yi/yy-M$:7b 

vfx&mmit Lxmm~tz>m&. ^mmco-mz 
jvmwnftmmmz ±->xftmz n^t\ ^c-cm^ 

[0083] *»HBc03—r 4 ^^fflfi««rt4. £?L» 

TFE (47 7ftXfl/yffli) % PFA ( 4 7 «HfcX 
la) s F E P {Ay-/it^^>-ey 7ft7ntl/V 

**&tffli) . etfe (xfpy-f b77/^OX 
f-UV^Sfr&flO . PCTEE Wj;nnh>j7W 
OXfUyitf^) . ECTFE (Xfl/>-^DD 

hy7/i/^pxfi/yM^*) . pvdf (^jb- 
, Jfy7W7>f K) . pvf (itfyb'^/u^/M-^ 



-7*£<7)£ o%7< 9-«rWft"C* Z>. 
[0 084] ifc. »4><l4«Bt<0«Sf*tfi<-r&« 

^ . *¥twco m 7 vim 

<r>7 4 y—&mzi*&V^Xi> X\t\ Iflsttdi, Ca 

F 2 . NaF, MgF 2 f^7^ * 

4 irffiT/^ n * x ^ 5 v^IB*Jii*4MB%i* £ v ^iin* 
5SJK*i0m±S-fr4fc^. tl7 7ft«l7^ ^-tf) 
[0085] #?gBj?<7)rj-^ * >^»B«fttt, OTtt 

Nico&m. I TO (XXK-rSfMyy») 
A) x ATO (T^^^F-rBMtXX) . ZnSb 
2 O e . Sn0 2i Ti0 2 _ x (x(20J;9*;*<. 2 

yy7ri hm<vmmmftnfrt>x$x^&i><ox 
«tttf3Pna^ro«ffi&f+jirr*. n^^fepiiiE^^g 

$*i£Jffi£ («ilfPDPffl«?7-f/^-) ^ttfeid 
«E«WefcRI«r^ft*rS*. set. mtt&JRHHttlg 

h t j: 3 1: . mwmtmz-mzmmmtm 

[0086] ^ fc. ^HJon-r- >r 

[0087] *aHlftc«6 -f ^^Wffl^c 

ZZb&TZi. ZL<Db£. 3-f^y/fiMt(^ 

fc«o-ctt*v^. ^^y^mffi^tvhy ?xttm<n 

^im&tt/Z&M<Vfflmtt= 9 9/ 1^7 0/3 0(7) 
«ffiVfo&Zbl)WtL<. 99/1-80/20T* 
SO^iOlffaU^ ^c7)ffe^ll^^3 0i: 9^ 
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[0 0 88] 3rfc. iiBcoJiatwLT^feii&n— f^f 

%ttx &^x h ± < . zti^zmnsyi—twjzat 

;K >fyrnyv-yMiPA) . n-:T?y-;K 

— y« y y>/i/x-fvu^o y'xfi/y/yn- 
iix^^^^r^Pct OSifti^ lfij>& 1^4 28 
»*Sli:flttHLT. b/I/XV, *^U>\ ^*Vy. ^ 

^f;HV/f;^fy, y fvux^yh;*^^ 

[0 0 89 3 LT. ±fBO ( fc3teLTW»Lfc3~'r 

itm, Mot. *H^«ffl*f*t*rr*iw«*qB 
[0090] =?-tm ^^wttBE*^ «t tmtif&att 

WJ Xf 1/ Vf 1/7 ^ 1/- h , 
(cWS0o*36^«:< i: t> 1 ^Xt^Mtm^tiX^ 

xhmh^\ mm, mnmtLx. mmmm^ 



[009 1 ] ifz, *^3-f^/tfi«i(:ii3 

teto*#mm) itmrn-fh^. wKcosT^stc. 

77'Jym AHMbfh (#t:s i0 2 )M 
[0 092] *»3~f^^Mt[-:i 

Tfctt : ?y — y) fctf^S-fr&fcAbfc:. 7^31 

HHL »*tt^y 3-y«fflBf^^«ffll^ J: 

KW, 3««*ttfc:i«K)«:^J: 3 5 0 nmJSITftrr 
S**^* n-x -r y ^Jit»jS-t*Uf J: < , 

[0093] aBJ«SK«aift*t|fij±5-fr&fc«> 

m*mmtmttcDmi f z*ft*Mco3-T4y7ttm. 
-mm^zmmmmt. no, izo^s^ 

*<!0»«*ftJi*at. ^°7^ JWdTOifciii 

) v ^tix i>£<. a cornea . mmmrn 
commtzMmi±%:<. mmmm^mmzntx . 

[0094] B:, *56Bac03-r -r y^Wffl^Wci 

otMi«iic, mm$rmmt:&fc?&ci£x\ 
mtitzmRttm (w*>. %mitf%>^m) i>&mxz 
&o &mKttumt±iz*mi3-Tj y?&ms&mz 

zm<mmLxmftmmibmmmmi f z%:tiii^ mzmm 

[0095]^. r?-T- >r y^»ffl««i*a6«<o«Hfc: 
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£^f4c:k#T£4. 

[00963 4^ 3— T^-f >^wa**sras*fo«H 

K -M:7n-K xtrvn-K X;U3-K ^ 

[0097] i^^BBfc»*Lfca«*«a«$-e:fe» 

Sr. *<*o3t*«tV^*l*T r«ft«K (hardened 
coating) j fcDf//CH4. 

2 (JB*f*l. 4 7) 3^fe»jft$3M*WRSr»jfi^*i 
k**T#*. 4fc. ^Oi^^lStflM^ctoT. vh'J 

?x<z>££tt#m±u «H*w»^rtj±u 4fc, s 
[0099] zcox 5 zmmii. h&mwmmfc&fa 

1, Wiifryl/3*xHS*««BL,TH«f*S' 1.47 
i T'«TS-£4 i k JiT* * v * i k #A £ . Lfr» Lttifi 

10 0-3 0 0X:OJt«Wffi^gW5QaTfca®-r£S 
*W«fc4*Sr<. 1. 4 7 4fctt**lteifiV^JH*f*. 4 

[oioo] fllilf4IB7^3*j/i/j;>*4»iSL 

£\ ffiia. MK(il00-300t, <£D*r£L< 



-K£a*>4.Tk#T*#4. 
[0101] 4fc H 3fi*fi?>«ffifc:»rt-r6ftBkolH* 

ml ffifflffl^. aft»fcjBtxatffiBS?i-&iik36*tr 

WKK^SftftfeWtt*^**, 0. 01 — 10. 

tflWJ^Sfc^fcli. 0. 0 1 — 0. 5jumC0ffiH#J: 

[0102] L^LT. **Ulfc:ffi4 3-t- >r 

4£k#T*4. fl6ffl^6«3PkOWB45J:rX*^J:-5r 
S3: 4**. *%^r7-T-^y^jfi«^SrfflV^k. 
«KOJBSf*W, HRWfc: 1 . 10-1. 4 0 . if 4 L 
<ttl. 2 5-1. 3 5h^ 9 Wiif, *S«KB^k 
LT*h^Jf£5- 1 0 nm. f^3 0-l OOnmO 

SMitfl. 10-1. 40.iSP4L<ttl. 10 — 
1. 35. i0ff4t<ttl. 20-1. 30t3T£ 

[0103] *»3-f^^»iSit:±oT« 

BBtcJB*r*3&« 1 . 5 0tlii^«IKSrJBBKLT«I*iS:+H 

SSfflv^T?B«-r4ik^*. 4fc£<9*EW<50Hlfr 
1 . 5 OJiLbTfciitf . *JBI(:flii3-f-f 

ttw&mz x zmmt <?>jmm<?>mff±* < % o . sit 

T*4. 4fcR«»±^<0«Wc03|HStiBWr4fc«> 
tc. +BW*«trf*^»*4MR^Ji-C»«UTt>J: 

^WJi**H f 4<rk36 I tr#4. afox. m 

$ Sffi S: ^ 4 i ti h OMR £ t 1 p 
[010414^ ««RStBSjkfflak LT . 
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[0 1 0 53 46, n-r- -r vfmmmh 

af^7H^LEDA7^7-f K fflEL (11/ 

[0 1 0 63 4ft. n—r -f y^«fflfi£«i 

mb* mtimmi. man. sw^-mso «a 

»JKtfLt:7^A (Wiifryx^ ^as87^^ 

so s ±^m^^®^«. mm^>y\ satis 

[0107] 

[SUM] BIT. *»HH*S6Jfc«fc:±->TA*«fc:iJlH>B 

^-X45£gfc£, £T fc*r*\ 4ft. fifi# 

-) fciO. «S«fcLT3K7- (ft) CO r H LC80 
20 j Srfflwr. «^U^^U>-"Ctt«KSr^ffiL. 
*<ntoBMk LX SU^ Lft fc <r>Xh h . 

[0 108] <HtSMl>f b7Xhdri/y7>'2 0 8 

0 lN*)«K*»iK18ffi ( rH 2 Oj / r 0 Rj = 

Ta^»s:»fc . z. <?>m&m ^25 o oti&«*T- 2 b§h 
atffUT. sa^^msrsso^isstft^ua- 

[0 109] mz. tp&isV Xfflfrf-t LXtpQisVX 

1 pa (A yro^v-^) (HW»2 os* 



(A) KUni.. ^y'J^Mf/x'Jn-yi/yy- 

m (msit&mm-) &mmttmwx~mMj£&7 0/3 

[0110] Ztt-T 4 >7ttm$fa* 1 erases L 

ftt&^ wiwfc-fe u Anna^ xmmmfr lx&wz 

ttTJBBxXCiSLTV^sSrV^ HSr* : 1 . 54) <n 

OOnmco&KfcjftSU $ l^HJicH LT$S*L 
T«JR£f#ftf£K. 2 o o°cn 0#fSg^#H 

[oiii] <se»«2>itsft«i(cfcv^r. *^>i> 

^la^/yy^-yi/yy-M ( Si^^WS ) # 
H»#**rcfi*Jt#8 0X2 0 fc J: a ^IB^Lft 
JaWi. 9lSfcM 1 1 mmiz LX3-T-4 >mW8<M* 

[0ii2]-eLr. ;^3-f^^»M^l 

Ml fcl^cLT^LTfSSU 
[0113] <S6S6ffll3 >S856« 1 tcfcvrc . 
W&im»TSMik& 90/10b%&±? IZM^ Lft 

te^tfto 

[oii4] zlx, zcoa-y- < yytfmmtizmm 
mi tmmitzLxwftLx&mL. *<nimxmt&z 

[oii5] <HJ6M4 >n«« i ^v^t . *a^y 

2 011%, T%-J«a^a»6 0 nm. *HRJ|*»1 

i/>;3-yi/y>-M (slS^^ft^®:) #H»4J«* 

TMJt^8 0/2 0k^^J;3(3@e^Lfti^Ki. SI 

sfew i k isiatc lx =?— r -f ^^tr««ft*iH»ufc. 

[0 1 1 6] f Its dc7)r7--r>f ^^Wffl^SH^ 

[0117] <HS6M5>^JfeM 1 tc^V^T . 

T^JWS^SW 1 5 nm. ^h^Jf ^3 n 

a-yui;>-M (m^it^^mm tmm#wmx~m. 

*Jt^8 0/2 0fci6J:3fcE^Lfcia>Mi. HSfeM 
1 1 Rate iT^-f >f y^HAMi&IIH Lft . 

[oii8]fu, .icon >f yym&mtozmm 
mi tmmifZLxmnLxmML. *<nm*#mthz. 

[oii9] <mmm e >msm\ 1 iz&^x . 
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«4%. ¥^-#?4^®ft5 0 nm. *WWi*JB5 n 

3->-l-»-M (JR^fl:£Mft£) tfraPftSircS 
«lb^8 0/2 0i:«rfiJ:3fc:iB*Lfc«»H4, USSCT 

[0 120] LTs £<03-tW V^»fflj£tt£SSfc 
MlfcRI«fc:LT»SUr(eJlL. 

[0121] <SOWl7>*«^3-*>AjER^i: LT 
Zr (OC 4 H 9 ) 3 (C 5 H 7 0 2 ) tJSKffll\ <r*l2rr7 

-t ^ y^»a«»^i«»«*LTz r o 2 wri 

ffittx* l %mSirr § X 3 iz LtitaifHi . ^SfeCT 2 k 
LT a— r 4 ^^Wtt«»SflWj L* . 

[0122] ^lt. ^on-^ ymmf&vs&mm 
[0123] <attfli8 >*2y y y n- 

#80/1 5 k 2: & J: 3 fcrE^ L . IC, ^HHOrt»tw 

SSPIa6W*S*iTV^rV^U*«»Tfc LT^y#;** 
J-)\,V)V (B^ffc^XSS (ft) SL ffiJiA r MA — S 
Tj :¥*ifgl0-2 0nm)^\ ZtlZzi- 

t 4 yyttmvfacrt^m&wzn lt s i o 2 »juijb 

$tx 5 %ffitorti ±ol,z LfciaWi. HSfiW 1 fc 

[0124]fLT, d^3-""r-f >^«««!ftlSrie« 
«lkl«I«^LT»»LT«g*L. -C-^IMaOH't&.r 
kfcrioT. «Hfc»K*»fc. 

[0 12 5] <^SfeM9>W«^3-^A^kLT 
Zr (OC 4 H 9 ) 3 (C 5 H 7 0 2 ) £JflW ClixSrn-^ 

< y^Wffl^^^ia^^^LTz r o 2 aunuB^ 

[0 126] ^LT. Zcoa-y-J >^#*&j£ft£^ifc 

mst mmz lxwjh lt$s*s l . «>«j»^^6£ 

[0 12 7] <HSS0«1 0>fb7Xb^yy7y20 

0.0 1 N<0«K1 8gp ( th 2 0 j / roRj =2. 
0) SriDi. CfifcT^x^-SfflivrJ^ffl-g-LTfi 
£<9»&8ESr2 5X;Mffl»*r2ieiH*fF 
LT . S* 5 ^^** 4 0 0 0 & £ k G i 

0. y>j3->l/y>-M (B) £f|fc # 
[0 128] mz. +£^U#«ffc?jft#fc LT*S>- 

y # i p a#» wi^ ( 20%. T^-acs^-sw 

3 5nnu *HgJ»^*«; 8 n m . MSE^X^S) £JB 
W y'j3-Vl/y'y-M (B) Jc. tSx'JMfif 



$mmt& i %kz%h t o iz* 9 s-jux-mttz a t 

[0 129] *LT. i<503— r-f v^**** 1 Wr 

X&WzV—y?4As*f7X (f^lmm, WTffi) 
^iBt^ 3-*-fc: i ot^fB LTJU¥# 

f*£. 2 0 0°CT 1 0^KS#H^TT1S«ra 

[0 130] <HSSW1 l>fh7Xh^ryy7>'20 
8gP^^y-;^3 5 6^3DX. 2 6£P.&tf 

0.0 1 NcOfiKl 8gfl ( rH 2 Oj/roRj = 2. 
0) Sr^L. dti^T : >f^N 0 -€rfflV^T e t<?M^LT 
S^aSrtifc. <T co»&«S: 2 5 t;®ffl»+T*2 BSfflfll 

6o o c®ia»*T'2o^raaiji?fiLT, mm^&itt 

^S*6 0 0 0tci^*r^^ktcj:0. ^yn-^i^ 
y-M (C) 

[0131] <Ww. *S^U*f»tt^«4»-k LT*Sv 

3 5nm. jfHBK»8nm, JttJflHtfltEJia!) ^ffl 
V\ y'j3-yi/>;v-M (C) 4>S^U*8tS^ 

/y^-yi/y>-M ( m^it-^mm ) tmm^m 
rnxmrnit^s o/2ottc&&o izmtot. mz&m 

Btttf 1 %\izts:h J; o izXfS-frvmttZ Z k izX 
[0 132] -^LT. :a-f^/«MlB| 

mioonmcommz&mL. z<7y&immtmLx$z 
mLx&mzn. ^at2ootti o^raswraiL 

[0133] <H»« 1 2>*«^3-^A«*k L 
TZr (OC 4 H 9 ) 3 (C 5 H 7 O z ) £JBl\ .Tix^a- 

*t i mm%mu^^> x o Lfcjawi. ^mct i 1 k 
[oi34]^lt. «r^3-T->f y^H*«»twiii 

ffll lkl«I«tc:LT^LTI6JftL. -t^ajJWOSI^S 

[0135] <HSS#J1 3>^f;^'JXhdfyy7> 
1 7 8«t^^y-;P3 5 6§B^aDi.. 35^*9 Ogp^. 
IfO. 01 NfiOfflKl 8gP ( «"H 2 Oj / roRj = 

2. 0) £?g£L. «r*LSr7 ? -f^N-S:ffl^TJ:<ii^ 
LTSM^fl^o dcOii^JSS- 2 5°CHiafi+T2B# 
LT . M^^H^ 8 0 0 tztm* h Ztlz 
X 0. y'J^yi/yy-M (D) 
[0136] +ffi^y*«ll«*k LT4>ffi>- 

i pamv/u (1^2 0%, ^f^— 

3 5nm. ?HS»^»8nin. S$»t^X^S) £JB 
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arCMJtrt*8 0/20£3:&J:d fcijSjD L . 
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